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Asphalt and Asphalitic Cements: The Refined Asphalt and Asphaltic Cements for Pave- 
ments and Asphaltic Mastics are of excellent quality and up to the required standard. 


They are therefore worthy of an award. 


Trinidad Asphalt Pavements: The Trinidad Asphalt Pavements for streets, laid according 
to the several methods by ‘‘The Barber Asphalt Paving Company’’ upon concrete founda- 
tions, old stone block and other pavements, are adapted toallclimates. They are remark- 
able for quantity, quality, ease of traction, nolselessness, ease of cleaning, sanitary value, 


economy of maintenance and handsome appearance, and are worthy of an award. 


Machinery and Processes: The models, samples, etc., show clearly and fully the Machinery, 
Processes and Materials for the manufacture of Asphalt Pavements and Mastics. 


They are m® cthy of an award. 


c> 
c 
e3 
cE 
2 
: 
c 
CG 
c 
Cc 
c 
; 
5 
: 
c 
c 
c 
c 
‘ 
c 
c 
c 
e 
— 
Cc 
c 
c 
J 
Lea! 
uurb 


rururus Wi Ure 


h ; Ye Ye Ye = EEEEEEES 


Pr 











AAT An GRO ARR ARE Ae A 6 mr ame ean Re oe = 








Municipal Engineering 


CROSS SECTIONS 


ed 


Several things—as for instan studied and taught, an 


i 


centralization of government, th ticular more thoroughly 
more ready submission of the pe reference to the streets 


ple to be governed, a vgreatel laid out, not merely witl 
amount of local pride, an inherit- to expected growth, but 


ance of good roadways from eariy des I furthering rrowt 
days, a greater love of the beaut ng care of the thus 


ful, and the necessity for military when it comes 


Ai 


urposes of having vood streets Chis pape r.{ 


nent, in Europe, of more strict made as regard 


ie 


permit the enactment and enforce- shows the usage 
: 
] 


laws than would be possibl I profile 


i 


\merica, concerning the lay 


b6ibm- x- -~ {kK te /¥m 


it anag maintenance ol! city str 
as well as of national highway 

he extraordinary erowth in 
and population of German cities ide streets 

n particular,* is largely due to th: treets, 12, 20 and 30 
nereased facilities afforded, for o).6 and 98.4 feet) 
reaching the business centers fron ‘he Hamburg regulat 
the suburbs, and vice versa City er] for streets with heavy t1 


building, as a science and an art, i a width of 20 to 50 meters (65.6 


_— | feet), with a minimum widt!] 
*A recent article in an American month 

ly magazine showed how the 60 principal aye 
German cities had outstripped the 60 %! (90.5 It. ) Only by sp 

{merican cities corresponding in 1880 ir ial ordinance can even side streets 
population. Berlin has grown more rap 
idly in numbers and in per cent. than Chi- v7: eee 
cago, during the last decade. Vienna building regulations de 


street for city or suburl 


be less than 8 m. (26.2 ft. ) The 
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ma hat the distance between ildings, for the gas and water 
[} s in streets and alleys already service-pipes, etc But by reason 
t beat st 16m. (52.5 ft. ) yf the very general use of the room 
S eclal cases 12 n nder the pavement, for cellars 
} new streets the al-vaults etc this system has 
ist be 1 (52.5 ft.). not found much favor in England 
| e minimum is nerally fact many engineers 
19.2 s for instance onsider their adoption, for reasons 
M Vavenes Krankfut public health and safety, and, 
~~ lrg f pere¢ (Nurem ecause o!r thelr cost, hardly to be 
MM Halle, and Ge rged 
(rt | (ye! ! vhere such condu 
eo nave ef proposed, the space 
yportion be inder the footways has _ been 
ght of the SE is for instance in Ham- 
treet a t 0 W | the system 18s being 
eet rdet ed It may be said that there is 
9 f] : endency toward burying all such 
nsidered suf- pes al wires, but that by rea- 
: 5 Py ~ st 
y Jal > 
| Me a 4 
i | Gi,» G 
| ; ‘a U, 
4 ¥v 
} ee bbe cecil _A\ _._ 4 
Fic Pe 
eight of S iplication of the 
t be great lem itself, outside the con 
he stre¢ I terests represented, not! 
to be considered » definite has been arrived at 
the width seems certa however, that un 
‘ has recently n the ew regime the footways 
vater pipes, se ve widened at the expense of 
1 Dles, elect! Cl roaqdway between them There 
s are made t ppears also a disposition to limit 
tT teal oO ¢ minimum distance betwer 
possible to ay er-pipes and the house-line t 
mmense sews 6 meters (16.4 to 19 € 46.2 Ds 
il elp Carl son of danger to foundations 1] 
rate nes Si iks or of bursts; and t 
mass ¢ vas essitate al least a portion of the 
Lit In Lond itway porous, order to 
s een ised fi ermit the passage OI gas which 
ese are supplie light otherwise get into the houses 
ways for access nd cause explosions, ill health, o1 
s openings f neonvenience In furtherance of 
‘ le cross-tunnels his las dea, flag and mosaic 
i t aecess to the foot pavements must be laid in 





CROSS SECTIONS OF 


sand; and where asphalt is used on 
trottoirs there must be a continu- 
ous strip of porous paving to let 
the gas through. 

The intention to lay gas and 
water-pipes under the footways 
has been shown in Germany for 
some years in the larger cities, as 
for example in Frankfort-on-the- 
Main, and in Breslau. In Berlin 
the plans in this particular are al- 
ready made; and also in some of 
the smaller cities (as Wiesbaden ), 
the footways in new streets are 
given greater actual and propor- 
tional width than was formerly 
prescribed, in the latter cities, the 
footways having a united width 
ne arly equé al to that of the carriage- 
way 


EUROPEAN STREETS i4] 


while on the contrary the vehicle 
traffic is considered more than it 
needs or deserves. Vehicles must 
in large cities forego fast travel, 
and even passing each other. A 
large part of them, especially heavy 
drays and goods wagons go very 
slowly; and to permit the lighter 
velhicles and those carrying peopl 
only to pass them, the city 1s put 
to great expense in making and 
maint: ining streets of unnecessary 
extra width. [It is certainly very 
fine to see handsome equipages 
dashing through the streets at com 
paratively high speed instead of 
being compelled to keep in line 
and travel slowly; but that so great 
a number of streets should be made 


extra wide to permit this is not 
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Fic.3 — Boulevaru ® 


Hobrecht, one of the best authori- righ U. f all vehi icles are compelled 
ties on this subject, says most de- to vail in line and go at a speci- 
cidedly that as itis nowthecustom fied pace, it is marvelous to see 


to pave the carriage way well, es- (and one need only refer to the 
pecially in large cities, then the Strand in London, for an example) 
more thoroughly this is done the how many vehicles can find accon 
greater the necessity of laying the modation in a narrow roadway. It 
gas and water pipes, etc., under’ is alsonoteworthy that with narrow 
the footways; and mentions as an streets and vehicles kept in lins 
advantage the ensuing shortening and at pace, there is greater safety 
of the house connections. ‘This, for foot travelers who cross them 
says he, entails the necessity of than where there is greater width 
greater width of trottoir, even when and the possibility of vehicles dash 
it calls for narrowing the carriage ing to and fro in the open spaces 
way beyond the usual permissible naturally brought out by pedes 
minimum. This, not only insures  trians. 

greater convenience for the future, The usual rule in laying out 
but improves the appearance of the streets is three strips: two fo 
street as a whole. Finally, adds _ pedestrians and one for vehicles 
he, the foot traffic demands con- But the effect which may be pro 
sideration which it seldom receives, duced by a less simple disposition 
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the houses, 1 vhether the street be long or short 
S i t less than 6 to > ut where 1t 18 very long the rule 
26.2 feet, from tl jay well be altered, and parts of 
l the s 1ade wider than others, or di- 
vay 1s given, tl | differently 


street width of 2 \s regards the outline of cross 
$2 to 98.4 feet profile, the same general rules ap- 
more in turthe pl as for count roads, except 
stic appearance ol that for city streets the footways are 

street vell as of the health raised: state of affairs permissible 
nts of the houses’ by the better gutters and the un- 

ld | round drainage The  foot- 
vn the center wit! vays naturally slope from the 
but as that ealls houses toward the center line of 
irriageway on each side we the street Where there are Sev- 
a five-fold division of the eral divisions of the street width, 
widt We have such an at yf course the slope of the trottoirs 


re Or 1eSS varia Varles acc yrding to circumstances 
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Only in small places are the foot- 
ways of the same level as the car- 
rlageway, or the entire street 
width is paved for vehicle traffic, 
and in this case the entire street 
width slopes from both sides down 
toward the center. 

According to Baumeister the fol 
lowing fall in cross profile is cor- 
rect for various kinds of city 
streets: 


Roadways, macadamized. 3 to 6 per cent 
6s > 


stone paved.. 2 to 4 per cent 

brick or wood 1!s to3 percent 

asphalt ', to 2 per cent 

The foregoing are for streets 

with medium lengthwise grade 

Where this grade is steep, the 

cross-fall may be 1 to 2 per cent 
less than for levels 


STANDARD TESTS AND SPE 


Footways, stone-paved 3 to 4 per cer 
impervious 2 to 3 per ce 


As regards gutters: their mil 
mum lengthwise fall is usually | 
per cent unless they are asp! alted, 
when it may be as little as per 
cent. Where the street has less 
fall than this, the cross sectio 
must, of necessity, vary so as 
allow this much; but the rule is 
not to permit the height of the 
footway and the carriageway 
vary further than between 5 c. m 
and 20 c. m. (2 and 8 inches) 

As far as possible, the gutters 
are never so laid out as to necess 
tate the surface-water being led 
around a corner 


IFICATIONS FOR AMERICAN 


PORTLAND CEMENT. II 


By fk ede 


lt is a fortunate thing for every- 
body that we have standard meth 
ods for physical tests of cement 
The recommendations of the Amer- 
ican Society of Civil Engineers on 
this subject for obvious reasons 
should be followed by all those en- 
gaged in laboratory work. This 
would be desirable even if the 
practice suggested were not of the 
best, but as a matter of fact the 
general lines laid down by the 
American Society are correct, and 
can not be materially improved 
This is the general opinion of all 
those who have given most atten- 
tion to the subject in this country 
The trowel has proved to be both 
quicker and better for working and 
tempering cements than any me- 
chanical device; the moulds are 
better in design than those used 
abroad; the testing speed agrees 
with European standards, and the 
machines for tensile tests of bri- 


H. Lewis 
quettes are on a par with Europea 
machines Every laboratory then 
should have the following numbers 
of the Procee dings of the Am. Sor 
C. E.: No. 216, March, 18584, a 
No. 315, November, 1885 

The requirements for tensile 
strength of briquettes should have 
due regard for the testing facilities 
which are available. The figures 
suggested by the American Society 
are quite sufficient for a laboratory 
set up for the occasion, or in whic! 
work is done only occasionally 
With better facilities the figures 
may be even higher, but 500 lbs 
neat at 7 days is quite a maximun 
for a first-class laboratory, and a 
little less is perhaps better We 
have seen in recent years very high 
figures for neat tests at short peri- 
ods and it has been claimed that 
such results represent unusual 
quality, or great improvement in 
manufacture. Such a view can be 
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accepted only on_ sufficient evi- 
dence, as the claim may be wholly 


specious. Ina paper read by the 
writer in December, 1894, before 
the Engineers’ Club of Philadel- 
phia, certain experimental tests 


were reported which showed that 
high tests are entirely at the com- 
mand of manufacturers, and that 
such results may be no evidence 
whatever of quality. Thus the fol- 
lowing experiments may be quoted : 


Test f an English Portland Cement 
Tests at 7 days, neat. 
As sampled . 502 pounds. 
With per cent. sulphate of 
lime added 810 pounds. 


or againof 60 per cent. by addition of sul- 
phate 


Another English Portland Cement: 
As sampled. 
With 1 per cent. sulphate of 
lime added 787 pounds 
or a gain by addition of sulphate of 45 per 
cent. 


528 pounds. 


Asa matter of fact itis much more 
important to look sharply to the 
quality and condition of the cement 
offered than to rule too closely on 
tensile tests, especially if the oper- 
ator is inexperienced. ‘Tests for 
setting time, fineness tests, pats in 
air and cold water, and specific 
gravity tests can be properly made 
after a little prac- 
afford much better evi- 
dence of quality than would be 
shown by small variations in ten- 
sile strength. 

Quite a number of specifications 
figures for tensile tests at 28 
days and some even give figures up 
to three months, six months and a 
year. As a matter of fact it is of 
impracticable to hold ce- 
ment for testing longer than twen- 
ty-eight days, and desirable to 
limit the testing period to seven 
days. In this connection it is well 
to recall the fact that the tensile 
test of cement is a purely conven- 
tional test, designed for use at 
short periods. In construction, ce- 


by any one 


tice and 


five 


course 


ment is not subjected to tensile 
strains and its strength in tension 
is not really the point to be deter- 
mined. It was found, however, 
that compression tests at short pe- 
riods gave irregular results due to 
slight irregularities in the speci- 
mens, while tensile test specimens 
were readily made, readily fitted to 
testing machines, and gave com- 
parable results. The tensile test 
was accordingly adopted, with a 
special view to its advantages in 
tests at short periods. It seems 
desirable to call attention to this 
fact so that too much attention will 
not be given to tensile tests at long 
periods, as requirements for the 
reception of cements. If it is found 
desirable to get results at two peri- 
ods to show the gain in strength, 
the English practice to test at three 
and at seven days may be adopted, 
dismissing the long time tests for 
purely experimental purposes. In 
this connection it is perhaps worth 
while to note that a fall in tensile 
strength at periods of six months 
and a year is frequently noted in 
perfectly good cements; figures to 
this effect appear frequently in rec- 
ords of foreign tests, and quite a 
number have been noted in the 
writer’s experience. The fact is 
that the tensile test does not apply 
to these long periods and that the 
crushing test is then a much better 
test for cement. The reason of this 
is found in the well-known fact of 
crystallization, viz.: that minerals 
in crystallizing develop crystals 
which are hard but at the same 
time develop lines of cleavage be- 
tween them; the crystals are hard 
but their union is weak. This is 
what has taken place when cement 
shows a continual increase in 


crushing strength but a falling off 
in tensile strength at long periods. 

Fineness determinations are al- 
ways in order and finely ground 
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cement is a good thing. ‘There is 
no occasion, however, for going to 
extremes in this matter and mak- 
ing the fineness too high—87.5 per 
cent. through the No. 100 sieve, 
and 97.5 per cent. through the No. 
50 sieve are quite high enough for 
all ordinary work. 

The determination of specific 
gravity can readily and quickly be 
made either by the apparatus 
known as Candlot’s specific grav- 
ity apparatus, or by LeChatelier’s 
apparatus. The requirement of 
specific gravity should be a mini- 
mum of 3.05. Anything below 
this would indicate that the cement 
is stale and has taken up consider- 
able carbonic acid and water or 
that it was not hard burnt in the 
kilns. It may also be due to adul- 
teration with ground limestone, or 
any other mineral substance added 
at reduced cost. 

HOT BATH TESTS. 

No question has occupied more 
attention in recent literature than 
the boiling test, which has had very 
strong advocates in Europe and 
several in this country, notably 
Mr. W. W. Maclay, member Am. 
Soc. C. E., but it has not yet been 
adopted as a standard requirement 
in any European country. The 
results are largely dependent upon 
the conditions of the tests and it 
has not yet been demonstrated that 
the failure to pass the tests is neces- 
sarily due to any defect in the ce- 
ment. The boiling apparatus for 
purposes of experiment should be 
an adjunct to every laboratory 
which can afford to have one, but 
in this respect it should be placed 
practically on a par with the ex- 
treme tests used in Germany, such 
as the Bunsen burner test, the 
oven test and the kiln test, all of 
which require large experience to 
conduct them properly and great 


judgment to interpret satisfactorily. 
These tests belong properly to the 
field of research and are not tests 
suitable for the reception of ma- 
terials. 

The test suggested by the late Mr. 
Faija, of London, of placing fresh 
pats over a bath of water at a tem- 
perature of 115’ F., and immersing 
them after hard set, is quite a dif- 
ferent thing from the boiling test 
and might very well be made in 
America, where our summer tem- 
peratures approach the figure sug- 
gested. The writer has found val- 
uable indications from immersing 
perfectly fresh pats in cold water. 
This also may be reckoned a practi- 
cal condition, and evidently cement 
should stand this test with little 
warping or cracking. In conduct- 
ing this test it isimportant to work 
the cement to a thoroughly plastic 
condition, making the pats quite 
flat and low, so there will be no 
tendency of the fresh cement to 
flow laterally from its own weight 
when water-soaked. 


CHEMICAL ANALYSES. 


Chemical analysis of cement of- 
fered for use is a desirable feature 
of specifications for every impor- 
tant work. It is entirely practica- 
ble in every such specification to 
provide for filling by the contractor 
of lists of cements offered with 
records of tests and analyses, and 
for the engineer’s privilege (or the 
architect’s) to discard any whose 
records are not considered satisfac- 
tory. It may be objected that 
cement should rest on its merits as 
shown by tests and not on its 
brand. This is quite true to a cer- 
tain extent, but cement making is 
a difficult art and testing is not in- 
fallible. Hence the propriety on 
all large work of discarding those 
cements with poor records. There 
is no use of inviting trouble 


—— 


ree oe 














146 MUNICIPAL ENGINEERING 


or in permitting the delivery for 
important work of a product which 
a not have vet passed the ex- 


perimental stage lt is also prac- 
able n many cases to provide 
vulal analyses ior magnesia 
and sulphuric acid by _ reliable 
hemists not connected with man- 
ing d for occasional com 

1) ¢ j ilyses 
If reliable analyses can be had, 
e writer would favor require- 


t 
ments for sulphuric acid and mag- 


nesia, provided the writer ot the 
specifications has clear views and 


convictions on these points Sul- 
phurie acid is readily dealt with; 
it need not exceed 1'4 per cent. 1n 


quick setting cements, with pretera- 
bly less for sea water work, and for 
slow setting cements it should not 
much exceed 2 percent. Magnesia 
is a much more difficult subject, 
and the fact is that no 2ood opinion 
now available which satisfactori- 
ly deals with the problems pre 
sented The view has been that 
magnesia produced the same effect 
as free lime, but acted more slowly 
Th Ss has latte rly been denied, and 


the whole question reopened to dis- 
cussion Probably the other ele- 
ments of composition have a good 
deal to do with the action of mag- 


nesia. and the condition of burn- 
ing also has some effect upon the 
result In conjunction with high 
lime or high sulphuric acid, the 
objection to magnesia would appear 
to be well founded for the reason 
that caustic magnesia and sulphate 
of magnesia both have very bad 
records, and seem likely to be pres- 
ent respectively under the condi- 
tions named It must be admitted, 
however, that the proof is lacking, 
and it will necessarily take some 
years of experimenting to reach a 
demonstration 


The facts of present practice are 


shown fully in the table of cement 
analyses given later in this paper. 


The English and Belgium cements 
have generally low magnesia. In 
France, magnesia is not tolerated 
n Portland cement above three per 
cent. The German Association of 
Manufacturers in this book, ‘‘Der 
Portland Cement’’ ( Berlin, 1892), 
reports the magnesia to vary in 
their products from a trace to 2.59 
per cent. and adds: ‘‘How high 
magnesia may be without showing 
bad effects is not yet clearly under- 
stood, but, with our present infor- 
mation, should at the utmost be 
but little over three per ecent.’’ <A 
committee of the German associa- 
tion is now studying magnesia and 
is expected to report in 1898. 

The table which follows gives a 
large number of analyses which 
have been taken from various 
sources, those of the American Cce- 
ment having all been made by 
Messrs. Booth, Garrett and Blair 
of Philadelphia. In addition to 
giving the composition, the tables 
give for each cement the hydraulic 
index ratio suggested by Vicat 
(that is the ratio of silica plus 
alumina to lime plus magnesia), 
and LeChatelier’s ratio ( which rep- 
resents by chemical equivalents the 
proportions of lime plus magnesia 
tosilica plus alumina). Theseratios 
have been calculated by the writer. 
The hydraulic index is considered 
normal when between the limits of 
44 and 50, and LeChatelier’s ratio 
to be normal when the figures do 
not exceed 2.7. These ratios are 
not to be considered to definitely 
settle the quality of a cement since 
there is also iron present which 
may combine with the lime, and 
sulphuric acid which also may 
combine with it, reducing the prob- 
able amount of free lime present, 
but neither doing much_ good. 
When the figures fall below 44 in 
hydraulic index, or above 2.7 in 
LeChatelier’s ratio, they indicate 
that greater care must have been 
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used in manufacture, or else that 
the cement is not properly propor- 
tioned. In either case more care 
in testing is evidently required 
The writer recommends a ecalcula- 
tion of these ratios for all analyses 
as a basis for judging the character 
of cements. 


SPECIFICATIONS. 


In writing specifications it is al- 
ways well to carefully consider the 
work in view, and to specify the 
grades of cement which the best in- 
formation available indicates to be 
suitable for the circumstances. It 
is not to be expected that cement 
which is satisfactory for salt water 
work will be equally desirable for 
the wearing surface of a pavement, 
for concrete in the foundation of a 
great building, or for mortar in 
laying up brick masonry. Neither 
is it necessary to conclude that a 
cement which is unsatisfactory for 
one purpose may not be good for 
another. Nearly all contract work 
would be benefited by the use of two 
grades of cement, one quick setting 
and the other slow, for different 
parts of the work. 

In what has preceded, the writer 
has endeavored to show the lines on 
which work in cement may prog- 
With all who are interested 
in the subject, let there be an open- 
minded attitude interested in the 
development of better practice in 
the use of cement, and in the de- 
velopment of better laboratory fa- 
cilities and work. The establish- 
ment of laboratories of 
either in the colleges or by the gen- 
eral government, as has been done 
at Watertown, for physical tests, 
ean only be beneficial to every one 
We have only to follow these lines, 
manufacturers and consumers do- 
ing their part, and in a few years 
we shall place ourselves on an even 
footing in this specialty with Eu- 


ress. 


research, 


ropean manufacture and practice, 
and on a par inthis regard with the 
work which has been done here in 
other lines of engineering. 

\NALYSES 


AMERICAN PoRTLAND CEMENTS, 


BY Booru, GARRETT & BLAIR. 
Zn 
;* 
. 1 BSeeoc 
SiO, |Al,0,| CaO | MgO SO a ©| eo 
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22. O 9.88 60.88 1.87 M4 ) ; 
922.30 8. 06 60.44 2.92 is 
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21.08 7 Re 63.68 2.63 Lou 14 2.8 
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IQUES.”’ 
ELIER’S RarTIo. 
ick H. Lewis 


m 
“he 
Lj ’ séiecc 
SiO, |Al,O,; CaO’ MgO} SO 7 1 wee 
: eo 
TeiOg 
ae >= 
22.20 6.72 67.31 0.95 0.26 #2 2.8 
23.50 7.7 64.07 0.58 0.60 is. 
21.70 7.48 65.54 0.90 0.7 4 8 
23.40 7.36 63.70 0.95 1.02 is 2.5 
24.50 7.09 62.40 0.85 0.70 ( 2.4 
25.40 6.65 61.60 1.08 0.84 
24.25 5,20 63.61 0.79 0.68 rT 
22.30 8.04 58.68 9.20 2 2 
23.25 7.44 62.55 0.92 1.06 {8 
23.00 8.33 60.90 1.1¢ 1.40 | 2.4 
21.60 7.98 59.10 1.25 1.05 4 


ENGLISH CEMENTS. FIGURES FROM CAND 


LoT’s “CHaux ET CimMents HypbrRat 
LIQUES” HypraAvutic INpEX AND LE- 
CHATELIER’S Ratio. CALCULATED y 


FREDERICK H. Lewis. 





Z 
: “— | Dem 
SiO, Al,O;| CaO | MgO SO 3D! ac 
Oo oa 
ams 
7.8 61.40 1.07 1.47 4) i 
7.¢ 62.20 1.04 1, 19 ) 
7.88 61.30 0.3 1.1 a i 
7.80 5 . Se 0.55 1.2 2 2 
8.22 ( is 1.00 1! 0), 2 
21.95 7.99 9 OS 1.04 1.52 a 
21.60 6.30 62.72 0.98 l B 14 
21.35 7.15 62.16 0.9. 1.0 45 
20 30 8.6 a 1. 1.45 47 
ae ot] 8.1 60.48 0.60 1.20 >! 2.4 
23.60 97 59.76 0.60 0.68 ; 2 
21.05 8.69 59.69 0.90 1.47 ‘ ; 
23.30 8.4 59.64 0.97 1.78 2 
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FIGURES FROM 


CAND- 


HyDRAU- 


GERMAN 


PORTLAND CEMENT,” 


CEMENTS. 


FIGURES FROM 
HyDRAULIC 





“DER 


INDEX 


LE- 


BY 


Vatio 


LeChatelier’s 
k 


AND- 
AUL- 


F REDER- 


atio. 


LeChatelier’s 
R 


LoT’s “CHAUX ET CIMENTS 
LIQUES.” HyprRAauLic INDEX AND 
CHATELIER’S RatTIo CALCULATED 
FREDERICK H. Lewis 
SiO, |Al.O.| CaO MgO} SO 3 
mT 
Pa 
1.79 0.37 if 
7 2.30 0.51 4 
] 44 v | 50 
4 1.26 0.41 47 
2 1.08 0.63 43 
l 1.40 id. 
2.4 5 1.33 1.58 1, 
SI 7 .4€ 8 1.24 0.98 47, 
2 . 2.08 1 ( 0. 
. 1.68 O89 44 
1.20 1.40, 47 
15 1.33 | 49 
{ 90 1.7 19 
1.08 1.47 16 
BE N CEMENTS. FIGURES FROM C 
T's CuHaux ET Ciments Hyper 
} HypRAULIC INDEX AND LECHAT 
eR’s Ra CALCULATED BY 
H. Lewis 
SiO 41.0 CaO | MgO SO = 
ho) 
—— 
( 0 ] ov 
{ babe | »4 4 
0.70 1 AO 
wf ) 0.72 17 i> 
| 0 ) 4) 
0.72 0.74 4¢ 
TESTS OF NON-M 


a. Me 


> 
B 


direction of Professor Pagliani 


scientific laboratory of the 


Le 


Gosio, official health p 
has undertaken, under the 


oT 


ET 


hy- 


i 


de- 


partment of public health of Rome, 


AND LECHATELIER’S Ratio. 
BY Freperick H. Lewis. 





CALCULATED 


La 














he 
+9! 2 
Qj ' . S M| } 
SiO, |Al,O,| CaO | MgO} SO 3 ©| Gx 
HBV La 
wm a 
at | 
22.58 2 1.13 1.15 16 2.6 
23.69 8.29 0.47 0.69 51. 2.4 
22.30 7.70 1. UO 0.71 is. 2.¢ 
22.59 Pa, 1.50 13 44 2.7 
25 37 4 25 0.87 416. 2. 
> 7 1.49 47. 2.6 
23.29 i 1.10 1.03 45. 2.6 
l t 73 2.02 08 $1. 3.0 
14 2.23 0.41 1. 2.¢ 
1 1,24 69 13. 2.8 
».42 1.77 91 42. 2.8 
21.90 60 1.10 0.380 43. 2.8 
22.75 6.9 1.21 2.19 17. oA 
22. Hf 6.91 9¢ 1.09 1.1 # 2.6 
7.45 2 79 1.22 16 - Re 
6.79 41.08 1.94 0.19 40). 1 
2 80 7.80 62.84 1.20 0.76 48 » 
21.97 7.47 1 1.02 0.95 16. | 2.¢ 
0.45 l 64.23 1.20 0.51 45. | a 
{ 2 fi4 .80 1.20 1.47 is. | 2.8 
2 8.20 19.96 1.00 0.88 62. ; 2.8 
2 6.8 5.86 1.78 13. 2.8 
2 5 i 64.51 | trace 44 49. 2 
2 6.82 1.67 1.10 0.¥4 49. 24 
2 Py | » 06 1.04 ] 2.4 
x {) Zz ¥) 
22 1.19 0.68 0.87 48 2 
24.5 { 8.53 2.10 1.44 48 2.4 
26.45 i 1.18 trace 19. 2.4 
22.24 s 05 0.91 0.3¢ 49. 2.0 
2. 0) 1.67 0.60 42. 2.8 
22 .¢ 7 S 2.59 0.47 47 2. 
ALLIC WATER PIPES. 
dis, k. M. 
pipes while in service, and thus 


determine their relative availabil- 


ity for various sanitary uses. 


Resistance to internal pressure 


leod 


rarely exceeds 7 atmospheres. 


Ter- 





the resistance to 
bursting, permeability, absorption, 
of water pipes made of terra 
cotta or baked clay, stone and ce- 


to determine 


etc 


ment, the materials most used in 
Italy The object of these tests 
was to ascertain, to what extent 
the liquids injurious to health 
would pass into or out of such 


ra cotta pipes 2 to 4 inches internal 
diameter, will withstand an inter- 
nal pressure of 20 atmospheres, or 
about 300 pounds to the square 
inch. Stone has the least resist- 


ance, giving way under a pressure 
of 60 pounds to the square inch. 
Small pipes of cement 21 inches 
long, 1.36 inches inside diameter 
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and 1.56 inches in thickness, with- 
stood a pressure of 7 atmospheres, 
although cracks which, however, 
caused no leaks, began to develop 
at 5 atmospheres pressure, espe- 
cially when the stress was sus- 
tained. He states that for other 
sizes the resistance varies, without 
exception, inversely to the internal 
diameter. A terra cotta pipe 24 
inches internal diameter will sus- 
tain 20 atmospheres while one 42 
inches diameter will bear but 6 at- 
mospheres when of the same thick- 
ness. It is unfortunate that the 
experiments were not continued to 
show the ratio of this variation. 
The author distinguishes between 
permeability and absorption; ce- 
ment absorbs 9.5 per cent.; terra 
cotta, 7.80 per cent.; stone, 4.16 
per cent.; nevertheless, in practice 
terra cotta is more permeable than 
cement. Absorption is measured 
by the ability to contain water for 
a long time after being saturated 
with it and exposed to the sun. 
Permeability is indicated by a small 
prolonged pressure, say of two at- 
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mospheres for eight days, and is 
measured by the quantity of liquid 
passing through the material. 
Terra cotta gives the greatest per- 
meability, cement next, while stone 
is least permeable. 

Experiments were also made to 
determine the quantity of water 
that would filter from the external 
soil into the pipes by hermetically 
sealing the small end of the pipe 
and placing it vertically in water 
and measuring the dept of water 
that would leak into it. At the 
end of seventy-two hours a glass 
rod covered with paper was dipped 
into the pipe and the depth of 
water observed on the wetted paper. 
Terra cotta let pass the most water 
The other pipes let nothing pass 
until the air was exhausted, then it 
was found that cement still held its 
place between terra cotta and stone 
He also insists on perfect joints 
and prefers a silicate of soda glaze, 
as lead glaze is liable to be attacked 
by the acids in waters from domes- 
tic uses. 
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APPLICATIONS, PERMITS, RECORDS OF CONNECTIONS, ET‘ 


The prize competition announced 
by MunicipaAL ENGINEERING dur- 
ing the latter part of 1896 for the 
best and most complete set of office 
blanks and accountant forms for 
the use of water-works companies 
attracted wide attention and called 
forth a great variety of forms, 
many of them being prepared es- 
pecially for the occasion, and bear- 
ing evidences of considerable study. 
While the results aimed at by 
all were substantially the same, 
the methods of reaching these re- 
sults are found to differ greatly. 


[t is the purpose of MunicipaL En- 
GINEERING to sift from the mass 
of matter submitted the best ex- 
amples in the different depart- 
ments of work and lay them befor 
its readers, as well as to point out 
how the best features of all may be 
so combined as to provide a method 
of keeping the accounts that is bet- 
ter than any one method now in use 
considered separately. In doing 
this the aim will be to reduce to a 
minimum the labor and annoy- 
ance incident to the care of a large 
number of small accounts by 
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~~ mee 


es 
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rather than com- 


p! ated methods, by avoiding a 
duplication of entries wherever 
possible, by keeping forms in com- 
pact and convenient shape, and by 
ng detailed records of non- 
Sf Is whe rever it can be done 
Conditions purely local in their 
iracter will, of course, suggest 1n 
some instances modifications to 


ticular requirements O] 
cases 


rks plants in American 


+ ] " 
es are owned and operated in 
lifferent ways—by the mu- 
a] Ya syndicate control- 
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th ree Ipts and expend 


+ 
tices 


of plants through a 
or by private individ 


ms The account 
are similar in many 
ll three cases, although 
f municipal ownership 


differences 


] 
ne radical 


he office record books 
cessary to a propel 
the accounts under 
private control In 


ibject it 1s proposed 


tyr a4 
uy » 


nes of similari 


1] 
; 


1e, calllng attention 


diverge nce Th 
to fit local needs 
ir to the 
a more systemal 
the matter the 
and w 


wmves 


reader 


forms 
lassitied, ill | 


the 


following orde r 
ips into which 
permits, rec- 
etions, ete 
I ofhice record 


I 


In- 
rmanent records of 
succeeding classes 
itures 
bills, etc 


{. Engineer’s and superintend- 
ent’s reports and statements. 
Miscellaneous 


important of these 


second, and it is here 


that there are found the greatest 
differences in methods in_ use. 
And it is in this class that there 


seems to be the greatest opportu- 
ity for Improvement. 


T 
I 


APPLICATIONS, PERMITS, ET 
These blanks may follow the 
same lines, whether the plant is 


inder municipal, syndicate or pri- 
vate control 

The Peoria Water Company, who 
received the first prize in the Mv- 
NICIPAL ENGINEERING competition, 
have eight different forms of appli- 
cation,according to the use to which 
Water at 
meter 


the service is to be put: 
flat rate, new or old service: 
rate, regular; meter rate, special; 
street sprinkling by wagon; special 
ise (two forms); extension or alter- 
and service 


ation of connections, 


pipe alone, where water is not to 


be used at onee. ‘The forms are of 
the same general character, and 
one will serve as an example of 
them all The one shown tis 10 by 


12 inches in size, being larger and 


covering more ground than thos 


submitted by others In contrast 
with this, one of the simplest forms 
submitted was that of the Denison 


which reads: 

DENISON, TEX 189 

M. F. Fitzgerald, Sup’t Denison Water Co 
Please give a permit to 

to tap water main on 

my premises, 


Plumbers 
to supply 
street. 


street, No 


No. Water Closets. 
Metre 


No of Rooms 
No. of Bath Tubs. 


I agree to comply with all the rules of 
the Water Company, and pay metre bills 
promptly the first week in each month 


After the application has been ap 
proved and a permit issued, the con- 
nection is made by the plumber, 


who files his report. The com pa- 


ny’s inspector makes examination, 
and if work is perfectly done certi- 
fies to that fact in writing, and wa- 
The applicant is 


ter is turned on. 
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then entered in the consumers’ 
ledger devoted to patrons of his 
class, under name, street, street or 
lot number, and consecutive regis- 
ter number; and it is important 
that he may from that time on be 
readily located on the company’s 
books whenever either his name or 
his street number is known. For 
this purpose many companies use a 
special form of index, each street 


in general use, it is yet open to 
the objection to every form of in- 
dex: that itis troublesome to main- 
tain, and it is only used because it 
is considered a necessary sort of 
evil 

The Mattoon (Ill.) Clear Wate: 
Company submits a plan which 
simplifies many features of this 
branch of the work and dispenses 
entirely with the use of the index 














7 ~ APPLICATION FOR WATER. 


BY METER 
REGISTER N 
To the Receiver of the Peoria Water Company 


Rules and Regulat ft Peoria Wat npar 
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SERVICE 


Dp - 
Sretta =A 189 








being assigned to a page in alpha- 
betical order, with the name at the 
head. It is ruled in parallel verti- 
eal columns. Alternate 
are filled in consecutive order, with 
house or lot numbers, and inter- 
vening ones are left vacant until 
connections are made, when in the 
vacant space corresponding to the 
lot number the register number is 
entered. When this is known it is 
a simple matter to locate the con- 
sumer. While this form of index 
is perhaps the simplest and _ best 


columns 


[t is a modification of the card in- 
dex system. This system was orig 
inally devised as an index fo 
libraries, but it possesses such flex 
ibility and an adaptability to so 
wide a range of business require- 
ments that it has rapidly come to 
be almost indispensable to the pub- 
lisher, the banker, the insurance 
agent and others handling large 
numbers of small accounts, as well 
as the business or professional man 
of every sort who must have facts, 
figures or names ready for instant 
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use when wanted. As the full ca- 
pabilities of the system are not 
realized in the forms submitted by 
the Mattoon company they will not 
be published, but a form is given 
which more nearly covers the 
eround, the advantages of which 
are readily apparent. 


No.1. APPLICATION FOR CONNECTION. ( BuF! 
Street No Street Name 
Reg. No App No. Entered Owner 
Reg. P 
1p? * Connection. 
[ hereby apply for a supply of water 
through a attachment for above de- 


scribed premises, and I agree that said 
water shall be used for the following pur- 
poses only, and in conformity with your 
rules and regulations, a copy of which I 
have read and understand. I agree to pay 
for such service at the following prices 


{nd should water be desired for any 
other purposes than herein set forth, [agree 
that before water is used for such other 
purpose I will make formal application for 
such privilege and pay the rate charged 
therefor, and should I ever desire a change 
of any kind in my water service pipes for 
further water privileges or convenience, 
before any such changes are made I agree 
to first make formal application to your 
Superintendent and obtain his permission 
ior same. 


Application approve d 


Date 
This ecard to be filed under street and 
number 
N 2. PE! r FOR CONNECTION 
Name Street No Street 
Reg. No App.No Owner 
Reg. P 
P He? P t (‘onnection. ) 
A bove named applicant is hereby granted 
permission to employ , plumber, 
to the following fixtures to the 


water company s mains for use upon prem- 


ist . de scribed 


All work to be done in accordance with 
the company’s rules and regulations, and 
subject to the approval of its superintend- 
ent. 

PN isn idnguen een 
Date se ade die ela aaa 1609 

(Plumber will fill out diagram and de- 
scription upon the back and return this 
card to the water company promptly upon 
the completion of work.) 


Inspector's Return. 

Upon inspection I find that all of the 
above connections have been made, and no 
more. I have carefully examined the work 
and find it to be done in accordance with 
the regulations of the company, except as 
hereinafter set out, and I find the plumber’s 
diagram upon the back hereof to be correct. 


Inspected 189 
Water turned on 189 
Size - Make - No - Meter 


ef Inspe ctor. 
This card to be filed alphabetically, un- 
der applicant’s surname. 


No. 3. APPLICATION FOR CHANGE. ( PINK.) 


Street No. Street. Name. 


Reg. No App.No.| Entered Owner 
Reg. P 


{ppl ation for Exte nsion, Reduction or 
Alteration. 


[I hereby apply for permit to make the 
following in service connections and 
fixtures upon above described premises: 


When such permit shall have been exe- 
cuted, I will then be chargeable with 
water for the following purposes only, 
which I agree to use for those purposes 
only and in conformity with your rules 
and regulations, and I agree to pay for 
such service at the following prices: 


And I furthermore agree to abide by all 
the conditions of my original application 
now on file with your company, which ap- 
plication is hereby made a part of this 
agreement. 


Signed 
Date 
Application approved. 


Date 
This card to be filed in numerical order 
with original application.) 
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No. 4. PERMIT FOR CHANGE. 


Name. |Street No. Street 


Reg. No. App. No. Owner. 


Reg. P. 


Plumber's Permit. ( Alteration.) 
Above named applicant is hereby granted 
permission to employ , plumber, 
to make the following ....... in the 
connections and fixtures upon the above- 
described property : 


All work to be done in accordance with 
the company’s regulations and subject to 
the approval of its superintendent. 

Signed 
Date 

(Plumber will fill out diagram and de- 
scription upon the back and return this 
card to the water company promptly upon 
the completion of the work. 


Return. 
Upon inspection I find that all the above 
have been made, and no more; 
I have carefully examined the work and 
find it to be done in accordance with the 
regulations of the company, except as 
hereinafter set out, and I find the plumber’s 
diagram upon the back hereof to be correct 


Inspector's 


Inspected - 189 
Water turned on 189 
Inspe 


This card to be filed alphabetically, 
with original permit 


No. 5. PLUMBER’sS RETURN 
Arrow 
street. Oe ee 
Points 


Street Line. 


‘auyy Ajqiedoig 
eary Aisadoig 


The stop cock is located on the 


side of street feet 
— N.,S, E. or W.) of 
division property line and feet 


from the street property line. 
The following is a true statement of the 
connections made by me: 


All fixtures are in good order. Water 


Remarks 
Plumber 
189 


To be printed on back of permit for con- 
nection and permit for alteration forms 


These forms should be printed on 
cardboard of medium weight, Nos 
I-2 and 3-4, being originally con 
nected by a perforated line, form 
No. 5 being printed upon the 
back of 2 and 4. As a distin- 
guishing mark, 1 and 2 should be 
of a different color from 3 and 4 
These cards contain in compact 
form the application, approval, 
permit, plumber’s certificate, dia- 
gram, description of service and 
inspector’s report, and are, when 
properly handled, self-indexing. 
After the cards have been filled out 
the permit is torn off and given the 
applicant, the application half be- 
ing retained in the office. When 
connections have been made and 
inspection completed, and proper 
entries made in the consumers 
ledger and other books of record 
the cards should be filed edgewise 
in cases or drawers made for that 
purpose, so that the number or 
name may be readily seen in run- 
ning through them without removy- 
ing them from the case 

No. 1 is filed with reference first 
to street and then street number— 
that is, all numbers upon a given 
street are grouped, the numbers 
being arranged in consecutive or- 
der, and these groups in turn are 
arranged alphabetically. No. 2 is 
filed in a separate receptacle, in the 
same way except that it is filed al- 
phabetically with reference to the 
applicant’s name. In this way, if 
a street and number are known the 
name may be found by reference to 
application cards, and where the 
name is known thestreet and num- 
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where they may be referred to at 
any time, but are not readily taken 
out, thus diminishing the chances 
of their loss. Another feature is a 
ruide card,a portion of which pro- 
jects above the edge of the others, 


ber remaining thesame. Thus and upon this is written, where it 


story oft every CASE 


vy here t may be seen whe! 
¢ I ittle taxing of 
ss of time, and with 
f handling | 
ks made l} chiefly of bla K | 


re several firms 


the card index w 


features which 


ency very material) 


tures 18S a me 
irds n the 
.D SPECIFICAT 


~ will catch the eye quickly, the 
names of streets or numbers, or 
some other distinguishing signs to 
ndicate the different groups or sec- 


) 
Ons OT cards. 


- It isevident that if distinct forms 


1f blanks are desired for different 
classes of sery ice, the y may be used 
inder this system, without in any 
way Impalring 1ts use fulness. 


In succeeding issues, other forms 
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Before beginning on this active work of other hand to overcrowding and lack of 


testing, it was above all things necessary ti room to fall. 
obtain a standard sample of paving bricks The practical lesson from this investig 
whose uniformity should be developed to the tion is that not less than 10 per cent. should 
highest point attainable under actual manu be used for any test and that no gain 
facturing conditions. be had by employing charges of more th 
The Canton Brick Company, Canton, O 15 per cent. in volume 
very generously made offer of a car load of The point to demand attention was the 
brick, to be selected from a kiln of their fect of time on the rate of loss by rat 
wares, on any terms I might dictate. The How long shall a test be rattled Dor 
number required was chosen in a compact make any difference on the rate of wear 
block from the heart of a kiln of pavers To settle this point, four charg: ( 
Stripping off the two top courses, a block 12%, 15 and 20 per cent. volume respect 
ten courses deep and fourteen courses long were rattled for periods of ten minut 
was removed—keeping five courses from the 200 Rev. each and weighed ind then 
bag walls on either side, and seven cours¢ other periods of ten minutes each until 
from the wicket. There were sixteen charge had received in the aggregat« 
irses underneath those chosen A minutes rattling and eight weighing I 
liability to air checking, soft burning, over sses being tabulated howed that tl 
burning, etc., would thus be reduced to a of wear was greater in the first ten minut 
minimum ind less in regular order for each sub 
These bricks were perfectly drawn and period 
shipped to Columbus and stored as a per But after forty minutes, or 1,000 Rev 
manent supply in the testing-rooms of the rate of wear was only slight 
yworking laboratory of the Ohio Stat tim«e ind was plainly due to real w 
University while the earlier losses were just 
The rattler employed in most of the l due to corners and edges being knock 
eding work was built to order for the The evidence shows that not less thar 
University, according to the _ provisional R. would give correct comparison 
specifications adopted at the first meeting that a longer test of 1.500 or 2,000 R. w 
the commission. It was 28 inches in d be better sit w ’ ‘ - 
imeter and 61 inches long, with a movable » chance to ‘averag > with + 
liaphram, capable of adjustment |! n hurnt tough bricks whici P 
ward and forward, making two chamber und not by chipping; that t 
f variable length _ worst at first is certais an 
It was a regular polygon of fourtee! oe t last is p1 . 
ides, in cross section, and was strong 
' The next point to |t | “ 
lilt of soft gray cast iron It was dri . . 
: f tl ler h of the chamber 
gear pinion with a ratio of 8% tol ” 
, tlir If l ratt l r br 
by a 16-inch pulley 6-inch face. A constant . 
peed electric motor of 15 horse power! vere made for this pur] 
nished the power ze, this test w A be 
The first point to be ascertained w t} i fact, the rattlers used in the | ti 
juantity of material which would occasior every size, every length, every spt 
the greatest loss by rattling. Inasmu ry kind and quant I H 
ll bricks and stones vary considerably ir to get uniformity of resu 
specific gravity, it is plain that volum«s which can affect tl t wear I 
would be the only fair basis of ompal madée the subject of irate me 
o! Hence a series of charg were To test the effect I i t 
weighed out, whose iggregat I kK ] ind 20 per cent were welgne 
mounted respectively to 5, 10, 12%, 1 | ind rattled in chamber whose diar 
20, 2214, 25, 30, 35 and 40 per cent. of tl t wa ilways 28 inche but wl é engt! 
rnal cubic contents of the rattler. These means of the ijust ‘ hr I 
were rattled for 1,000 and 2,000 R. « l made 12, 18, 24, 30, 36, 42 and 48 i 
hen losses balanced pectively 
The results show that a maximun The tabulated results show t t tl 
occurs when 15 per cent ip to z I of losses are pract y the n 
ent. charges are used Ten per cent nd volume of charge em] yed 
per cent. are slightly below this max tior indicate no fixed ter 
mum, while 5 per cent. and 30 per cent nd r dow! 
ibove fall off rapidly in losses, due on the From this it is fair t 


ne hand to too little crowding ne f ‘ 1 of the chamber of 
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17 , ffFoct rs } 
t be leterml! i 
I test can be n 
itions, whe ¢ 
riable lr other W 
tir the samé 
with ¢« h pe 
this point charges ol 
I rattled uccessively in 
er ler exactly uniform co! 
‘ hat of speed whic! Ww 


iried from sixteen per minute up to forty 








ight per minute, by changing the driving 
ulley of the rattler from smaller to large! 
sizes 
The charges were weighed after running 
0 R. and 2,000 R. and also after forty 
minutes’ running time regardless of rate of 
lutior Che data on being worked out 

how l 

1. The losses per revolution are practh al 
y the same between 16 and 48 R. per min 
ite there being a very t increase Dé 
tween low rates and high rates of speed 

2 That the losses on equal terms increa 


rectly with the rate of revolution. 


That between 24 and 36 R. per minut 
@ I per revolutio iS pI uwetl il 
1form 
The worl to this point has show 
er e conditions as to machinery 
nd operation which ought to prevail i 


indard test To bring then 








‘ vy in order they are here summarized 
Not than 10 per cent. nor more 
that l er ent. of the olume of the 
ttle ed be filled with the cubic con- 
Z J e rattled for not less that 
() nd preferably for not less than 2,000 R 
engtl or tne hamber is imma 
i The diameter of the hamber must 
etw 2¢ 1 30 inches 
rh speed of revolution between twel 
four i thirty-six revolutions per min 
material if the test is terminated 
wl lisite number of revolutior 
Arn \ h this knowledge the ymmis 
could have mad 1 report recommenda 
ge the tandard tests. In order, however t 
! I er s) way to conserve the 
rests < he brickmakers, and to avoid 
ymmending iny tests which would re 
juire them t furnish unnecessarily large 
iantities of material for tests, the exper! 
me! work of the rattler test was great 
extends 
it I in that if the volume of a charg: 
must be maintained at a fixed quantity 





and that rattlers of somewhat large size 
must be employed to make the tests that 
1 great ieal of material is going to be 
equired to fill them. If this is to be al 
brick, the question arises, whether it 1s pos 
sible to ipply a standard brick for filling 
ip the bulk of a charge and use a few 
only of the test brick which often must be 


f 


shipped trom a distance Also the use o 


iron as a filling material has been pro- 


posed and also granite and other stones. 


The first series of tests on this line of 
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STANDARD SPECIFICATIONS 


gument were to test the utility of iron as an 
ibrasive or filling material. 

Accordingly, charges of five bricks each 
were weighed out, and small foundry shot 
no piece of which weighed above one and 
one-half pounds and most of which did 
not exceed eight ounces was used 
to fill these charges up to a volume of 5, 10, 

20 and 25 per cent. The losses on rattling 
showed a slightly decreased rate as the 
charge increased in volume, but the losses 
of all charges were only very slight and 
insufficient to show the relative quality of 
the bricks. 

Next, cast iron bricks, weighing about 744 
pounds each, with rounded corners ind 
edges were used as a filling material in 
eight similar charges, two of each volume 
The losses incident to their use were very 
severe and irregular—so much so that no 
idea could be had of the relative wear of 
the bricks. Besides breaking the bricks 
st iron broke the machines as well 


ind was discontinued for that reason. 


the c: 


Iron, therefore, in large or small piec¢ 
gave very unsatisfactory results as a filling 
material where the volume was maintained 
in the charge and only a few bricks em 
ployed in each test. Brick and stone were 
therefore, the only available materials 

In order to obtain a more definite know! 
edge of the regularity of loss, where ll 
brick charges of one kind of brick were 
employed, 10 sets of charges each of 10 per 
cent. volume were rattled for 1,000 to 2,000 
R. at speed of 30 R. per minute, in the 28x 
chamber 

The tabulated losses showed a variation 
of about 4% per cent. from the lowest to 
the highest, or a variation of about 20 per 
cent. of the total average loss, 10 above 
ind 10 below. 

The average found in this test for 1,00 
and 2,000 R. were accepted as the standard 
loss for this material under these condi 
tions and were used on a basis of compari- 
son in all further tests. Having thus estab 


lished what the standard brick ought to 
lose when tested by itself, and within what 
limit variations might be expected, the 
next matter was to test the results of sub 
stitution of brick with stone filling ma 
terials 

Accordingly, a quantity of three typical 
stones, a limestone, a granite and a sand 
stone, were obtained, and pieces were 
broken and chipped into condition so that 
they each weighed substantially the sameé 
as the bricks and their general outline was 
a rectangular one, as similar to a brick as 
was possible. 


Duplicate charges of 10 per cent. volume 


FOR PAVING BRICK TESTS. 157 
of each of these stones were ratt 
certain their characteristic rate of wear 
Then mixed charges, consisting of three 
bricks and the rest of the volume supplied 
with stone, were rattled in triplicate 

The results of this test were unexpected 


The bricks did not show a regular beh: 





at all; but in a number of cases they lost 
less than when rattled, brick on brick 

But, inasmuch as the cost of fresh juare 
blocks of stone, of approximately iniforn 
weight would be in excess of that of vitr 
fied brick, it is apparent that no econom 
would result from their uss even i 
results were satisfactory which they wer 
not To be able to effect a saving, ther: 
fore, we should have to use the ston re 
peatedly. 

To test the effect of this action, charg: 
composed of the bricks as before, with the 
balance of the volume made up of 10 per 
ent. with rounded granite blocks, whi 
had previously been rattled for not 
than 2,000 R. Seven such charges wel 
tested, supplying a new block of grani 
when any of the old ones broke or wor: 
down to less than 80 per cent of the 
weight of one brick 

The results when marshaled into shay: 
show again very unexpected figures 

The losses were not only very erratic a1 
irregular, but they were also very muc!l 
higher on the average than those obtaine: 
with brick on brick, or brick on roug! 
stones. The natural explanation of this 
that the rounded granite becomes smoot! 
ind slippery and rolls readily, thus causir 
freer motion to the bricks and heavier 
blows. 

The unsuitability of stones, either 1 
or smooth, either on grounds of econon 
or for its reliability and regularity of 
tion being proven, the only remaining point 
is to selection of a filling material whic! 
remained to be investigated was the us¢ 
a brick filler, to be kept in stock at the 
testing laboratory and used is occasior 
presented. 

To get at the effect of various fillers of 
this sort, nine samples of paving bricks and 
blocks of various quality, and two sampl 
of building material, ordinarily soft burnt 
were used Charges of these standard 
bricks each were weighed out and filled t 
the standard volume with each of the new 
material and rattled under standard cond 
tions. This was repeated three times 
most cases and the results tabulated 

The results are very unsatisfactory 
far as showing the method to be suitable 


is concerned They show some facts of 
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tion h preset lals, have shown that each kind of brick 


show that even shows a characteristic rate of wear, more 








ime weight and sul rr less rapid at first and decreasing mors 
rattling ? r less as the process continues. These 
e very luctuating and irves, therefore, conducted on the plan in- 
W t to be used igurated by Mr. Harrington become very 
I ( important and delicate means of determirz 
n ew considerati wh ng the nature of a brick, since they not 
mitted to direct test nly show its gross loss, but indicate what 
! effect of water I ts tendencies will be when exposed to ac- 
other words, wo i condi ns 
I t! wet ! I Credit is due to Mr. Harrington as being 
first t bring out and sé this char 
en , terist wear curve for paving brick 
b w t t lar Experiment \ Effect of cast iron as an 
I much 3m brasive r filling material The blocks of 
pproxin ron weig d 6 pounds eacl The bricks 
I tage lo i é wer \ n number and 10 blocks wers 
rime! ind co ] ded and rattled, no reference being made 
S I I g | na det e percertage of vi 
i Harringt ( Re The losses of the brick 
were br ight I irt I 1 flu lating nd no char 
I to 2 ves could be drawt The ir 
A onde S n abrasive 
iy I rick Experim« \ Granite was tested, t 
I r I I naracteristk curves de- 
torn ror "mir I tle were isec 
_ Lou tl were found to var 
+ inche g 9 é t minutes rattling by per 
movabl I f ghest and 50 per cent. of tl 
A \ e granite in nearly all cass 
nd tl ffé f t compari in regularity 
i " in xX ricks i t yarser struc 
I in re n t sses irreg I Stone w 
I f v xperil VII The ize f the brick 
Fs imber ! wear Ww vestigated Half 
wed 1 lif W e bricks were tested, show 
h variat 3 r on the whole brick Als 
erag brick, or rathe three thick 
S rom the same bar of cla 
i I \ t ricks were 8x3% in cros 
zed < t ind 2 respectively lI 
rom 2 { kne The percentage losses were least 
I ] howed I n the viest brick and greatest on the 
tion W su | his clear indicates that 
] ested x I ompute the loss on a brick 
I ( wit! Z I lute without reference to its S1Zé 
f n t I 1 that this ought to be computed on it 
d irtace rather than its cubic contents 
r I i work record Experir VIII. The effect of overbur: 
xperim«s the rattling ng and inderburning was also tested 
from 10 minutes, 2 { nowing in every case that overburnt bricks 
nd weighings n t underburnt bricks lost more than nor 
‘hese osses wel I I ri bricks 
liating and plotting ea The experimental work done at Columbu: 
from the ning nd St Louis was done absolutely inde 
f rsé gradually ascending endent and without communication: and 
¢ f those in series ] nasmucl as every experiment made by 
I ith observer has shown identically the 
lucted ther n ime re its, tre conclusions of both are 
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certainly very greatly strengthened, and ir ter continued to evaporate after a week 
fact can hardly be gainsaid. heating, and forty-eight hours sufficed t 
The recommendations of Prof. Orton o1 get rid of nearly all of it 
the method of making the rattler test were Experiment III. After having dried 
then taken up, discussed, and amended series of bricks thoroughly, as indi 
article by article, and finally accepted a the two preceding experiments, they wer 
a whole. immersed in water, duplicates being taker 
THE ABSORPTION TEST each case They were weighed ir 
The absorption test, originally assigned t lay, two days, three days, one week, tw 
Willard Beehan, was never completed b weeks, four, six, eight, twelve and twe) 
him, owing to his unfortunate loss of four weeks. The results, when plotted on a 
health. It was taken up, however, by Prof irve diagram, show ~hat the absorpt 
H. A. Wheeler first and later by Mr. Har hard burnt bricks was ow in ¢ ! 
rington and brought to a satisfacor ce nd also that it followed the r s us 
clusion regulate the drying of the brick bet 
The porosity of burnt clay wares is w oaking While after nearl x mé 
known to be the best index of their degre kit t! enti! seri was I 
of chemical combination or  vitrificatio g water till the great bulk of the w 
and, as many instances of §failur f was taken away in ever! I ry 
bricks by freezing have occurred i t week and gener v in the first t 


earlier stages of the paving brick ind 


the test has been from the first mos Ixxperiment IV In order t 
important and serviceable one whet ul r I t 

In order to understand the conditio1 terially changed . ex 
der which uniformity of absorption ror of brick t u f 
reasonably expected, the following test water, a series of te n l 
were instituted by Mr. tlerringtor ricks If brick bricks with 
Experiment I. To determine what treat broke off iving U n 
ment is necessary to get the bricks com t iStly mall } S it 
pletely dry, a special oven, mad f sl ter of bricks, obtained from t I 
iron and well insulated with asbestos wa r cross-breaking tent wel iried 
built. It contained 120 bricks at oked before ra pe i 

ind was heated by i hu I weeks with period we i & 
burner to a temperature ranging I ts of U x : t 
degrees to 240 degrees k Ww 

Ten sets of bricks, each made That broken | K LW mo! 
ferent firm, were placed in the dryer, w r than wh ‘ o! I g 
ing them carefully to with one gran rt periods 

nd then withdrawing them for re-w ! that small pi K I 
ing at intervals of 6, 24, 48, 96 and 168 hour erior are ont) sfied after . 

The results when tabulated and 1 ht weeks 
to a diagram, show that the water wl That small } osorp n 
is always found in burnt bricks nately tt her halt rick 
ably to absorption from the atm nm manufacture 

nnot be expelled with even appr rhe results of thi ry : 

curacy with less than forty-eig tests by Mr. Hart gto! now 
exposure to a temperature above tl ving points 
ing point of water The water « That to obtain accurate figuré 
still to escape even to 168 hours r the absorption of any hard brick w 
week, but in small amounts only f lire not less than four days’ drying 
forty-eight hours have passed eight weeks’ soaking 

Experiment II. Similar tests wer xt 2. That only roughly approxin 
instituted on bricks which had been soaked re obtained within time imits W 
for twenty-four hours previously) And would be short enough to make the 
bricks are received by the laborator for seful for ordinary competitive test f 
test which have been exposed to rai I terial for immediate us 
frost, it is plain that this test is only a fair 3. That only rattled brick should be 
comparison with such cases. sed for absorption test is the absorpt 
Ten sets of bricks, two to a set, of dif ower of the brick in use is cert 
ferent makes, were again dried, after soal reased by its chipping and grinding 
ing. Conclusions are drawn from thi traffic 
series identical with those of series I Wa 4. A careful series of tests on brick f 
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shail be done in order to get results of the mends that these tests be ibandoned 
thought to be characteristic, would still unnecessary. 
fail to show fitness for this use. The commission then listened to a rv rt 


from Prof. Orton on the effect of the tr 

HARDNESS AND SPECIFIC GRAVITY ture of paving materials on their power 
withstand wear by impact or abrasior I 

The next subject taken up for discussi investigation of this matter had 


was that of the tests of hardness and spe by the 


thorized commission at it m 


cific gravity. in July, 1895, and the work 

Mr. Harington submitted data obtained yon after 
from ten samples of paving bricks, showing The importance and value of tl —_ 

i range in specific gravity from 2.19 up t obtained were fullv recognized 
2.41, the majority falling between 2.2 nd idement of the commission the } 
2.35 outside of the strict limits of it cope. A 
The hardness of even fairly well burned cording to the resolution which creat 
paving bricks has been proven to lie ver ts work was to discuss and r m1 

ose to 6 in Moh’s scale ( feldspar) standard method of making p 

nd it is not possible by any known process tests and no authority is given 
or treatment to enable them to attain a specific standards of quality o1 r m 
hardness of 7 (quartz), though they mend changes in the present systen 
considerably exceed 6. The comparatively manufacture. even in the 1 t 
small range as measured in this il are furthering tne cause of good p 
(Moh’'s) and the impossibility at this time of For this reason. the commission ref 
suggesting or applying any other test for give the matter a place in its offi re 
hardness makes the value of the test seen port while sanctioning the expenditur 
doubtful. If the hardness is much below any funds which had been used for 
6, it can be detected as quickly and as purpose and strongly recommending 
surely by other means and by the color of issociation that it should hear and také 
the ware tion on the matter when presented separ 
No attempt to obtain any clue to rela ly 

tionship between specific gravity and rat In the conclusion of its bor tl n 
tling or absorption or crossbreaking has mission passed a_ resolutior thankir 
proven successful The heavier bricks, a Canton Brick Company and the Pur 

1 rule, are the better bricks, but not al Paving Brick Company for 

ways. In view of these facts the follow paving brick, ana Prof. H A. Whee 
ing resolution was passed the Missouri Geological Society, F. F. H 
Whereas, After careful consideration of rington of the St. Louis Testing |! 

all the data as to hardness and specifi tory, M. L. Holman, water commi 
gravity accessible to the commissio1 I St Louis ind Prof. J B Johr 
relationship between these qualities ind Washington University for 

those necessary for good paving brick car tion in the work 

be shown to exist, therefore, The association concurred in the 1 f 
Resolved, That the commissior recom the commission 

THE WEARING POWER OF PAVING BRICK.* 
By Prof. Edward Orton, J) 

In 1892 it was my fortune to conduct a facturer, from some forty-five } 

series of experiments on the general proper plants in the limits of Ohio. Thes¢ 

ties of paving brick for the Ohio were assembled at Columbus and testé 
Geological Survey. I say experiments ibrasion absorption and crushing I 
though that is hardly the proper term to samples being selected by the manuf 
apply to the work which I did. My investi ind coming from plants which used clay 
gation consisted at that time of obtaining all descriptions, from the alluvi 
samples, selected in each case by the manu the Ohio river up to the shales and fir 


of the coal measures of Ohio, naturally 
*Read before the National Brick Manu- a very wide range of qualities owing 


facturers’ Association, Feb. 4, 1897. great diversity of materials used Not or 
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is possible 
wl h was used i 
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material which w 
ened, and run into 
material was the 
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it was considered to be homogeneous 
then tempered into pug-mill and 
d as fast as tempered into barrels, of 
ome sixty were filled. Three barrels 
tandard sample of clay were sent to 


fferent manufacturing establishments, 


ff them makers of paving brick or 


ifacturers of paving brick machinery. 


I he sample a specific set of 
ns wa sent asking each one 
inpack the clay retemper 


little water as possible, put it into 


rick machinery, the nature of which 


specific in each separate case, and make 
whi m nt to brick without ad 
ir if any other clay material. The 
ird of the brick which came from the 
nery were directed to be rejected and 
sample for future work were selected 
the middle and rear portions of the 
rs hoping y this means to absolutely 
ter-mixture with such clays as the 


ing while the maiority or possibly 


nery had been working previous to its 





iis test Tr bricks on issuing fron 
hine were then directed to be dried 
rs wit it the aid of artificial heat 
it the greatest uniformity in drying 
be attained When dry the samples 
cked it iw-dust and sent back t 
ry wi h made the original sample 
xecution of this work bei trusted 
mar different men and under such a 
of working conditions naturally 
ome time, but after some months the 
made by these different n hines had 
ssemble t original point There 

wel I kK 1 set it kiln in 
be rly possible in tl 
ourss | the san dis nee from 
kets or fire holes o that air check 
mperf tions of bum g which 

k mig ppen to meet would pr 
he =} y i the other portions of 
ies The kiln was fired as usual 

n due time t contents were draw? 
imple brick were then packed ir 
livided into two lot part of them 


sent to Mr. F. F. Harrington in Bt 


for testing by cross breaking and 


fths of the series, was forwarded to 


er checking up the numbers and iden 


m marks of these brick they were 


of five each. Some 





makes of brick were represented by 
a few samples, owing to misunder- 
ngs on the part of the maker, while 
were represented by forty or fifty 


The standard charge of five. test 
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brick was then made up in volume to 10 
per cent. of the cubic contents of the rat- 
tler by addition of eight Canton standard 
paving brick, selected from my standard 
pile in the laboratory. The first series of 
charges was then subjected to the abrasion 
test, being weighed after both 1,000 and 
2,000 revolutions at standard speed and in a 
standard barrel. When this series had been 
completed as many of the different makes 
as were represented by enough brick to 


make 


second set of charges were then 
carried through in similar manner, using 
Canton standard brick to fill up whatever 
vacancy in the 10 per cent. volume was dé 

manded. A third series of tests was then 
made, using the remnants of the different 
makes of test brick which were left, and 


in most cases so adjusting the cha 





that end-cut and side-cut brick made from 
the same kind of machine were pitted 


against each other in the same charge ind 


no Canton brick were required t 
these charges to the required volum«e 
After completing the abrasion test on all of 
the samples which were forwarded to m« 
the results were collated 

A careful study of this table revea som 
results which, | think, will be of great valu 
to the paving brick industry, and which ar 
doubtless as much of a surprise to many 
paving brick makers as they have been to 


me The conclusions which have been de 


scribed in the early portions of this 
as drawn from the Ohio Survey test, ar 
completely overthrown by the results of thi 
series, and since in this series every condi 
tion of manufacture in which vari 

could exist has been rendered almost abso 


lutely uniform, for not only was 


perfectly homogeneous, but also the pugging 
was in most cases done by the same machine 
and the clay was used before drying out 


The drying in natural air without heat was 
certainly nearly uniform. The burning and 
cooling were absolutely fair and impartial 
and the testing, it goes without saying, w 
equally so. In fact, until all the results 
were collated no one had any ide 

what conclusions could be drawn from the 


; 


test The only element of variation whic! 


has been allowed to enter into the series was 


that which was purposely made rregular 
being the kind of machine which w 
in manufacturing the brick 

In a careful chart | have 4 
graphically the results of the study f 
tabulated loss in the table above The 
marked superiority of end-cut brick 
side-cut brick is a surprise to me, and 
equally plain advantage of represing end 
brick and the equally plain disadvantage 
represing side-cut brick cannot be mistaker 
by the most casual observer 

Now that the facts are obtained it seem 


easy t account for this fact Jn the fir 


case the line of pressure is at right angle 
to the lines of structure or laminatio1 f the 
brick, while in side-cut brick the line of flow 


of the particles and the line of pressure lt 


the repressed die are parallel, consequently 
the slight change in volume which occur 
repressing operates toward condensing th 


laminations of the end-cut brick, w 

operates toward opening up and incr 

the laminations of the side-cut brick It w 

be noted in this table and chart no nan 
no clews are given which wil 


manufacturer or brickmaker t« ompare hi 


brick to the disadvantage ot ther wi 
may have had material in the same 

Also, I can state that severa f the mor 
important machine manufacturers hav 


bricks from both their side-cut and end 
machinery represented in this series; het 


it cannot be claimed or believed | 


fair-minded person that the results of 

test are meant to in any way prejudice on 
class of machinery or one class f mak 
gainst another class. The whole I 

been to ascertain the truth ir spir 
scientific inquiry, and the results are 


clusive and so strong that 
that this association ought to find 


profit from the work dons 


I should greatly like t retur ffi 
thanks to the various gentlemen wl 
been most helpful to me in prosecuting tl 
series of tests, but at their own request 
refrain from mentioning any names in the 
ope that the series of results here pt! nt 
W carry the more weight for tl 
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THE QUESTION DEPARTMENT. 


[By J. W. Howard, B.L.,C. E., 


REPAIR Ol ASPHALT PAVEMENTS 
BY CITY EMPLOYES. 

Can you name any cities which do their 
own asphalt pavement repairing and have 
their own asphalt plant? 

] Pf ps, C. E., Scranton, Pa. 

Careful inquiry shows that no 
city of Europe or America owns an 
asphalt paving plant, the word 
plant meaning a tactory, large or 
small, for preparing asphalt paving 
mixtures for sheet asphalt pave- 
ments or for asphalt blocks. These 
plants are owned by many compa- 
nies and contractors. St. Louis 
leases some melting and mixing 
kettles. operated by hand, and is 
making some repairs with city em- 
ployes We are unable to state 
whether these repairs are success- 
ful or not, nor whether they are 
economical or not, because we are 
told that the cost of labor, materi- 
als and superintendence is not fully 
tabulated, nor do definite reports or 
plans seem to be kept showing 
whether or not the repairs are from 
time to time made over portions of 
streets previously repaired within a 
year or two by the same employes. 
Hand repairs of streets paved with 
asphalt should be avoided, because 
machinery is needed to produce a 
homogeneous mixture. 

Asphalt mastic sidewalks are 
sometimes laid in Europe with suc- 
cess by city employes, but the mix- 
tures are softer and the work easily 
done by hand 


THE CROWN OF A PAVEMENT. 

I have seen several rules for finding the 
height of the center of a pavement above 
the gutters of an asphalt paved street. Can 
you give me a table or rule to use for dif- 
ferent pavements? 

Isst EB qiueer, Dept. Public Works. 





[t is not possible to give a general 
rule to cover all cases of any one 
kind of pavement, much less all 
kinds It is necessary to consider, 
among other things, the kind and 
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quality of the pavement, the grade 
of the street, quantity and charac- 
ter of traftic, the climate of the city, 
and the degree of cleanliness ex- 
pected of the department in charge 
of street cleaning. Upon streets 
with a steep grade, horses have dit- 
ficulty in descending a hill, if, in 
addition to the slope, the center of 
he roadway slants too much to- 
wards each gutter. If rain is re- 
lied upon to flush the streets and 
thus assist in keeping them clean, 
the roadway, where the street is 
reasonably level, should have as 
much crown as is consistent with 
the use of vehicles, or the slipping 
of horses in icy weather. All pave- 
ments wear better if quickly 
drained. Water often stands in 
very slight depressions when the 
cross-section of a pavement is too 
flat. This water disintegrates the 
pavement, in addition to retaining 
filth and being disagreeable. 

A good rule for asphalt, granite 
and brick pavement crowns, when 
the surface of the pavement in each 
gutter is at the same height, or ap- 
proximately upon the same hori- 
zontal line, is to make the center of 
the street as many inches higher 
than the surface of the pavement in 
the gutter, as is expressed by the 
result of dividing the width of the 
roadway between the curbs in feet 
by 6. Letting C= crown at center, 
in inches; W= width of street in 
feet, then C=. The height of 
the part of the pavement half way 
between the center of the street and 
where it is met by the curbstone on 
the side of the street in the gutter 
is best placed at a little more than 
one-half of the height of the cen- 
ter; this produces a rounded crown. 

Upon a 30 ft. street, forexample, 
the crown would be 5 inches, and 
the height of the pavement half- 
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way between the center and the side 
would be § + 132 inches above 
the gutter line. Much judgment 
and many variations from the above 
rule are necessary, due to local 
conditions 
CROSS-WALKS IN BRICK PAVE- 
MENTS. 


Are cross-walks or flagstones at street 
crossings needed with brick pavements ? 
Taxpayer, Be llaire, Vv. 


[f the bricks are of the best qual- 
ity and well laid on a firm founda- 
tion, there is no need of anything 
besides these paving bricks to facil- 
itate crossing on foot. Nor are 
cross-walks needed over the adja- 
cent side streets abutting the street 
paved with brick. A question simi- 
lar to this is answered with illus- 
tration in MUNICIPAL ENGINEERING 
magazine, July, 1896, page 33. 





VALVE BOX AND COVER FOR PAVED 
STREET. 

In your magazine for January, page 29, I 
noticed an illustration of two bad forms 
and one acceptable form of valve box for 
use in pavements, the object being to pro- 
duce a firm box with a surface flush with 
the pavement. Is there not danger of the 
form which you there showed in figure III, 
being forced down under traffic, if the 
pavement settles, and thus injure the 
valve or pipe upon which it may rest? 

Subscribe ,. 

If the pavement is laid upon con- 
crete or other solid foundation it 
will not sink, 
surely not if a 
steam roller or 
other efficient 
means were 
first used to 
M% consolidatethe 
subsoil before 
laying the 
foundation. 
For macauam roadways and poor 
systems of pavement without foun- 
dations the valve box (figure III) 
shown in the January number and 
reproduced here would not be as 
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suitable as the one which is shown 
here, figure IV, but for asphalt, 
granite and other pavements upon 
fixed foundations of concrete, etc 

the box of figure III seems prefera- 


ble. 
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A word of explanation concern- 
ing figure IV is needed. ‘The part 
B is placed over the valve; the part 
A is slid over B until the top is 
flush with the pavement. The pro- 
jection C-D is a ring of metal which 
prevents the upper part from sink- 
ing in the soil, except as may be 
necessary because of the settlement 
of a weak road surface. The move- 
ments of the upper part, A, do not 
force the lower part, B, down upon 
the pipe or valve. Such a con- 
struction, however, is only neces- 
sary upon roadways which settle 





USE OF METERS 
Do you believe in the universal adoption 


of water meters in cities? 
M. A. Lambreth, Cleve land, 0) 


The time has not yet arrived in 
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United States cities when it is 
necessary to compel every house to 
have a meter But it would be 
true economy and justice to the 
wate! department of a city or to 
the water company, when a city is 
thus supplied, as well as to all per- 
sons who pay for the water, if fac- 
tories, hotels, saloons, restaurants, 


and all users of water, except 
houses built to contain single fam- 
ilies, were compelled to meter 
the wate The minimum charge 
should be acertain small fixed sum, 
which should allow the use of 
water up to a certain quantity per 
annum, beyond which a meter rate 
per th Jusand gallons should be 
harged Under this arrangement 
even pri’ ite houses would soon de- 
sire meters, asis the case in several 

es, because t has been found 
that while plenty of water is used, 
the total imount paid by each 
ser a be reduced, because a 
large number of persons and com- 
panies cease to waste water. The 


esult is that the city has plenty of 
water and can gradually reduce the 

rates Under the present 
system the rates are high and a 
large number of people are paying 
for the waste caused by others 


BICYCLES FOR CITY INSPECTORS 


{re bicycles used by city employes in 
tion with their duties, and at what 
aces? § ld a city furnish these bicy- 
VV i ] N ] pector, Cleveland, O 
| , ] . : 
They are used for such purpo- 
ses in all large paved cities. They 


are generally the property of the 
persons using them It would be 
perfectly proper for the paving, 
sewer, water, street cleaning o1 
ther department, to replace with 
es a few of the horses which 
departments own and main- 
Certain duties in connec- 
with the work of the outdoor 


employes of cities are better ac- 


complished with a bicycle than 
with a horse and carriage. More- 
over, a bicycle costs less to obtain, 
and little to maintain. 





ASPHALT PAVEMENT AND HEALTH 
IN NEW YORK. 

[ have been informed that the mayor of 
New York has stated that the extended 
use of asphalt pavements in that city has 
lowered the death rate. Will you kindly 
inform me if this is true ? 

A. B. ( amp be ll, Me mphis, Tenn. 


Inquiry at the health department 
of the city of New York resulted in 
this magazine getting the following 
copy of a letter and table from the 
president of that department to 
Mayor Strong, which shows that 
the statement originated with the 
Hon. C. G. Wilson, president of the 
health department, and was made 
to Col. W. L. Strong, mayor: 

Str: I respectfully call your attention 
to the following table, showing the num- 
ber of deaths and the death rate in July 
for the years 1892 to 1896, with the num- 
ber of deaths and the death rate from diar- 
rheal diseases for the same period: 


DIARRHEAL DISEASES. 
Year. Deaths. Death Rate. Deaths. Death Rate. 


1892 5,463 38.37 1,635 11.49 
1893 4.704 32.09 1,383 9.44 
1894 $531 30.05 1,197 7.94 
1895 $481 28.61 1,178 7.502 
1896 4,238 26.29 973 6.04 


The remarkable decrease in the death 
rate for July and in the death rate from 
diarrheal diseases for the same period in- 
dicates improved sanitary conditions in 
this city. To such improved conditions 
the cleanliness of the streets, the asphalt 
pavements, the improved milk supply and 
the use of sterilized milk have no doubt 
‘contributed. Very respectfully, 

Cuas. Geo. Wiison, President. 





SPEED OF STREET CARS. 


4s a member of astreet committee I am 
seeking information concerning permissi- 
ble speed for street cars. Also, on which 
side of a cross street should a car stop ? 
Harvey H. Wilson, Savannah, Ga. 
Six miles per hour where popu- 
lation is dense, eight miles in the 
next zone and ten miles are per- 
missible in the suburbs. 
Most cities require that a street 
‘ar stop on what is known as the 
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‘further side’’ of a street intersec- 
tion. This means with the back 
platform of the car, or last car if 
two or more are together, in line 
with the sidewalk of the opposite 
side of the cross street from the di- 
rection from which the car has ap- 
proached. There are good reasons, 
however, why a car should stop on 
the first side of the cross street, as at 
Washington and many other cities. 
FLUSHING PAVEMENTS FROM HOSE 
OR HYDRANT. 


At certain times of the year some of our 
pavements are flushed with water directly 
from the hydrants, which injures the pave- 
ment. Is there any other way to do it 
without spoiling the pavement from the 
force of the water? 

M.A. &., Troy, N.Y. 


While flushing or washing streets 
is to be commended, if properly 
done without injury to the pave- 
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ment, or clogging the sewers, it 1s 
wise todo so. Under circum- 
stances should water from a hy- 
drant, or through a hose with a one 
or two inch nozzle, be forced di- 
rectly upon a pavement of any 
kind. The joints between granite 


ho 
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blocks or paving bricks, whether 
filled with sand, pitch or cement, 
are opened by the force of a strong 
stream or a weak stream repeatedly 
applied. Even an asphalt pave- 
ment, with its dense surface, can be 
injured by such hydraulic mining. 


if|*" ’ 























Fg. 2. 
This is because an asphalt pave- 
ment is really composed of parti- 
cles of sand held in place by about 
15 per cent. of cementing material, 
namely: the asphaltum in the mix- 


ture. Cold water chills the mass 
and the strong stream forces out 


the particles of sand. 

It is best to attach to the hydrant 
a short length of hose with a noz- 
zle of special flat form, throwing a 
broad, thin fan-shaped strean 


as 


illustrated in Fig. 1 on _ broad 
streets, or Fig. 2 on alleys and 
narrow streets. There are other 


methods of flushing and reducing 
the force of water which, however, 
are not obtained directly from hy- 
drants. 
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ECONOMY OF STREET CLEANING 
FROM GROOVED RAILS. 

I notice by the New York Herald, of Jan- 
uary 26, that Col. Waring, commissioner 
of street cleaning, is reported as saying 
that, if flat-grooved rails were used instead 
of the various kinds now upon the streets 
of New York, $500,000 a year would be 
saved in street cleaning, due to the even 
surfaces of streets possible with the mod- 
ern rail. Please state the total annual ex- 
pense of street cleaning, and what per- 
centage would thus be saved; also whether 
the saving would be in the same proportion 
in Chicago, if our rails were like those 
first mentioned? 

17 1/ lerman of ¢ hicago 


The total expense of the street 
cleaning de partment of New York 
during 1896, including new plant, 
tools, sweeping, removing of ashes 
and garbage, lighterage, towing, 
etc., was $2,787,000. Inquiry at 
the department shows that the state- 
ment made by the commissioner 
was not properly quoted. Whathe 


By Charles Carroll Brown, M. Am. Sox 


CROSS-SECTION ON A HILL-SIDE 
STREET. 

Please advise me what is the best cross- 
section to adopt on a street when the 
street is on a side hill and the present gut- 
ter and sidewalks on the up-hill side are 
several feet higher than they are on the 
opposite side, where shade trees are grow- 
ing and we do not want to cut the side- 
walks down toa level. Should the crown 
of the street be thrown to one side of the 
center, or is it better to make more rapid 
descent from the center to the gutter on 
the low side, and if so what should be the 
maximum for brick pavement? 

S. G. G., Geneva, . ee a 

Several Suggestions will be given 
of methods of saving the trees. 
Which are applicable to the pres- 
ent cases could only be determined 
by careful study of the profile and 
cross-sections of the street on the 
ground It is assumed that the 
street is a village residence street 
and that strict adherence to the 
usual practice on city and business 
streets is, therefore, not essential. 
Changes in the gradient of the street 
may be made more freely on such 
village streets, often to the advan- 
tage of the appearance of the street, 


did say was, that if all the streets 
of suitable grade were paved with 
asphalt, and if flat grooved tracks 
should replace all the present tracks, 
with their high shoulders, the ex- 
pense for sweeping alone, $1,200,- 
000, would be reduced to $700,000, 
making a saving of $500,000 an- 
nually tothe department. The per- 
centage saved with improved rails 
and smooth pavements would there- 
fore be 18 per cent. of the total ex- 
pense of the department, or 42 per 
cent. of the sweeping account. 

The methods of cleaning and the 
conditions in Chicago are different; 
therefore, the only conclusion pos- 
sible is that grooved rails on its 
paved streets would effect a very 
large saving, because street sweep- 
ing would be easier. 
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and the grade line may be so located 
as to give some cut on one side and 
some fill on the other to reduce the 
amount of one or the other from 
that required by a uniform slope. 
Perhaps the most frequent error in 
paving residence streets is to make 
the pavement too wide. E:xcept- 
ing the business streets, no village 
pavement need be more than 30 
feet wide and 25 to 27 feet is often 
sufficient. This width will gener- 
ally leave enough space that can 
be used as a lawn to allow sloping 
banks, with steps for approaches to 
horse blocks, so that the sidewalks, 
placed next to the property line 
ean be left at the old elevation. 
If the trees are next the property 
line, the sidewalks can be set next 
the curb and the slope and steps 
up or down to the house be located 
on the side toward the property 
line. On the low side the side- 
walk should probably be located 
next tothe curb. It is sometimes 
possible to put the pavement on 
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one side of the center of the street, 
where much room for slope is 
needed on one side and but little 
on the other. Curves in the road- 
way are even beautifiers if care- 
fully managed, and should not be 
ruled out simply because it is pos- 
sible to make the curb lines 
straight. 

Another error too frequently 
made is to assume a form of cross- 
section that will insure good cross 
drainage on a level street and use 
this cross-section everywhere. The 
result on gradients of more than 2 
or 3 per cent. is to make a street 
which is too slippery and is hard 
on horses. Steep cross slopes are 
much more objectionable than steep 
longitudinal slopes, as the horse 
has more tendency to slip and has 
harder work in traveling. As the 
gradient of the street increases the 
slope should be flattened. The 
crown may be thrown to one side of 
the center and even to the curb 
line, and the cross-section should 
be modified to correspond. Thus, 
if the crown of a thirty-foot street 
is thrown to the curb, the cross- 
section should be that of half a 
sixty-foot street. The following 
formula for standard cross-sections 
for varying gradients was prepared 
by Mr. A. Rosewater and is found 
to work well in practice. ‘Tables 
ean be prepared by the formula if 
there is much work to be done. 

Let C=crown of pavement in 
feet, measured from a horizontal 
line drawn through the gutter, or 
in many cases, from a line drawn 
from one gutter to the other if the 
elevations differ slightly. 

Let w=distance between curbs 
in feet. 

Let i=number of feet fall per 
100 feet of street. 

Then for asphalt pavements, 


’ w (9—i) 
U= 600 
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For brick, stone and wood pave 
ments, C="Ce- 

Forms of crown differ somewhat, 
but the side slopes should not be 
greater than those given by the 
following table. [Divide the dis- 
tance from the crown to the gutter 
into twelve equal parts and let e¢ b 
the crown, as derived by the above 
formula; then the surface of the 
street at the points of division will 
be above the line from which th: 
crown is measured the proportional 
distances given. 


\t gutter ordinate to surface is 0 

** Ist division ordinate to surface is 0.16e 
°d - “ ” 0.30¢ 
3d + 7" 0.44¢ 
4th 7 si =e 0.55e 
5th ~ " 2 0.66« 
6th = = ; () 75e 

aa * . 0.83¢ 

* 8th si ‘ 5 O.89¢e 
9th ) 94e 
10th 0.97e@ 
llth ‘ Ks . 0 99e 
12th 7 





MINIMUM GRADES OF SEWERS 


What should be the minimum grades of 
24, 27,30 and 36-inch pipe sewers and of 
36,42 and 48-inch cylindrical brick sewers 

C. N. Schwab, Napoleon, O 

[experience has shown that the 
rate of flow of sewage should not 
be less than two feet a second when 
the sewer is running full or halt 
full, 1h order to prevent deposit 
The inclination as a ratio of the 
length of sewer to a fall of one foot 
to insure this velocity can be read 
ily approximated by multiplying 
the diameter in inches by 50 
Thus a 24-inch sewer would have a 
fall of one foot in 1,200; a 27-inch 
one in 1,350; a 48-inch, one in 


2 400, ete. These inclinations will 
give velocities somewhat greater 


“¢ 
than two feet a second for large 
sewers. If the sewer is an intercept- 
ing sewer, or one of a ‘‘separate sys 
tem’’ with a uniform flow about half 
full, this velocity is sufficient. It is 
also sufficient in a sewer of a 
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‘combined system’’ where the 
rainfall is distributed so as to give 


good flushing streams at frequent 
intervals, but if the sewers have 
only the ordinary sewage flow for 
long periods of time, the inclina- 


t10n08 sho ild be materially greater 


) give seli-cleansing 


the sewer runs 


velocity at all 
mes Thus if 

one - quart full the velocity is 
only three-quarters the rate when 


half-full, and when one-eighth full 
the velo lty 1s only about one-halt 
that rate meewers are frequently 
ynstructed with less inclination 
where local conditions render it 
impossible to obtain the fall de- 


sirable, and when so constructed 
provision must be made for con- 
venient methods of cleaning the 
sewers whenever necessary On ac- 

yf deposits in the slow cur- 


rents Pipe sewers do not usually 
have as uniform flow of sewage as 
the brick sewer mains, so that it is 


not usual to make any distinction 
between pipe and brick sewers 1n 
Cc yMputations For main lines in 
separate system pipe sewers well 
laid will carry more sewage than 
the ordinary brick sewer, but such 
extravagant claims as one that a 
0-inch pipe sewer will carry as 
much asa 36-inch brick sewer of 
the same inclination have not suf- 
nt foundation 
BOOKS ON STREET CONSTRUCTION 
Kindly advise me as to the most recent 
and best works on street construction ap- 
plicable for work on city streets. Also 
books on instrument work in planning and 
laying out the same 


Stanley R fin, Boston, Mas 
The recent books on street con- 
struction are ‘‘City Roads and Pave- 
ments,’’ by W. P. Judson ($1); one 
On - The ¢ onstruction of Roads and 
Pavements,’’ by A. T. Byrne, and 
Pavements and Roads,’’ a com- 
pilation by E.G. Love ($5). These 
probably contain the principal 


points in modern practice. For 
instruction in instrument work, 
a small book and a good one is 
‘Surveying Instruments and Oper- 
ations,’’ by I. O. Baker. Staley’s 
edition of Gillespie’s ‘‘Surveying,’ 
the latest edition of which is now 
in preparation, will have details of 
city work, and ‘‘Johnson’s Survey- 
ing’’ is also excellent. There are 
more extended treatises making ap- 
plications of instrumental methods 
to all branches of surveying. A 
small book by Alfred P. Rockwell,on 
‘‘Roads and Pavements in France’”’ 
($1.25), is a compilation of the ap- 
proved methods of construction in 
that country. MunicipaLt Enar- 
NEERING will furnish any book at 
list price. 

COST OF STREET SPRINKLING. 

Have you any information on file, show- 
ing the comparative cost per front foot for 
street sprinkling in different cities of the 
United States? W. Be 

But few city reports give detailed 
statements of the cost of street 
sprinkling. In many cities the 
work is done by private contract 
with the property owners, and no 
account is taken by any city de- 
partment. 

In Brooklyn repaved streets are 
sprinkled when ordered by the 
superintendent of streets. Kach 
sprinkler is charged at the rate of 
$7 a day, and will cover one milea 
day of streets, sprinkling twice 
a day, and about three-fourths of a 
mile, sprinkling three times a day. 
The cost is therefore $7 a mile a 
day for two sprinklings, and $9.33 
a mile a day for three sprinklings. 
The work is paid for by the city. 
The total cost for 1895 was only 
$4,724.50. 

In Milwaukee all the streets were 
sprinkled by the city at a cost for 
1895 of $82,170.90. In seven wards 
the expense ($28,801.26) was as- 
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sessed upon the abutting property. 
In the other eleven wards the ex- 
pense was paid from ward funds. No 
statementis given astoareaor length 
of street sprinkled, or number of 
times aday, or number of daysa year. 
There are 428 miles of streets in 
the city, of which 213 are improved 
[f all the streets are sprinkled, the 
average cost is therefore $192 a 
mile, or 3.6 cents a lineal foot of 
street. The cost per foot of streets 
actually sprinkled is doubtless 
much more than this. 

In Boston, in 1895, 136%s carts 
watered 343.67 miles of street. 
Part of this work was done by con- 
tract and part by day’s labor. In 
the Back Bay district the work was 
done in 1895 at $424 a mile by day 
labor, while the same work cost by 
contract, in 1894, $575 a mile. In 
the South End district the work 
was done by the day, in 1895, at 
$277 a mile, and by contract, in 
1894, at $460 a mile with fresh wa- 
ter in both cases. Where salt water 
was used in 1894 the cost by con- 
tract was $630 a mile. 
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In Mankato, Minn., one contract 
amounts to $330 a mile for the sea 
from March to October, 1896, 
the rate being 21 cents a hundred 
feet per week, and another 
tract, with varying length of streets, 
amounts to somewhat more than 
$265 a mile, the rate being 20 cents 
a hundred feet per week. ‘The 
prices in 1895 on the two contracts 
were 30 cents and 26 
spectively. 

Indianapolis paid $48,114 for 
91.28 miles, or $526 a mile for 
street sprinkling in 1895, or 5.669 
cents a lineal foot of street. The 
city is divided into districts, and a 
contract is let for each district at a 
price per 10,000 square feet. As 
the entire cost is assessed upon the 
property, the property owner must 
pay about 3’s cents a foot front on 
each side of the street. She streets 
are sprinkled three times a day 
The cost in 1894 was $537 a mile 
Permanently improved streets are 
not sprinkled but are thoroughly 
swept. 
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BY WAY OF 


Portland 


In our comments on 


Cement Speci ; . 
Seations. this subject in our Au- 


cust number we indicated some of 
the outstanding differences in the 
en- 


methods employed by those 


gaged in testing cement. The paper 


by Mr Lewis on the ‘Development 
of the American Portland Cement 


Industry,’’ which is concluded in 
this issue al da part of which we 
have heretofore commented on, 


further remarks 


of the 


( onsistency 


mortar for time of setting or tensile 
tests 18 not only one of the most 
important considerations, but one 
of e most difficult to define and 
determine It seems to us very 
ques onable whether ‘‘the trowel 


proved to be both quicker and 


better for working and tempering 

ments than any mechanical de 

ce.’ On the contrary, it is be- 
lie 1 that the variations in tem- 
pering the mortar are most frequent 
in causing differences in the results 
obtained by various operators and 
that the remedy must be sought in 
some mechnal al method which 
“ eliminate the ‘‘personal equa- 
tion.’ While the molds may be 

et n design than those used 
ibroad their form has certainly 
been entirely satisfactory, and 
a change either in the mold or the 


in both, seems to 


pel 


. 
Dé desirable 


haps 
lhe form of the test- 


itself 


ing machin¢ s of secondary 
importance, as it is only necessary 
to be able to ipply the stress at a 


given rate and to measure the final 


force applic d 





COMMENT. 


The requirements suggested by 
Mr. 


generally to 


Lewis are conservative, and 
be commended so far 
as standard requirements can now 
be considered of value. Tests of 
tensile strength are given an im- 
portance relatively less than tests 
of 


This is probably the ecorreet view 


fineness, specific gravity, etc. 


of the matter as far as short time 
tests are concerned, but it is be- 
lieved that the tensile test at long 


It 
fre- 
subjected to compressive 
to 
compressive strength is so much 


periods has a very great value. 
is true that cements are more 
quently 
than tension, but the 


stresses 
greater than the tensile strength 
that failures are more likely to oc- 


cur in tension. As the fundamen- 


tal purpose of cement is to serve as 
a binding medium, tests of the ad- 
to 


and other building materials would 


hesion of cement mortars stone 


doubtless give the most valuable 


nformation, but adhesive tests 
present several difficulties. 
The 


mended by 


boiling test is not 
Mr. 
this test still belongs 
He 
looks with greater favor upon the 
test 


mended by Mr. Faija. 


recom- 
Lewis as he con- 
siders t 
only to the field of research. 
warm water used and recom- 

Considera- 
attached to 


ble importance is 


chemical analyses and_ perhaps 
though this test, like 
short time tensile tests, is likely to 
M. LeChate- 


lier, in an article presented to the 


properly so, 


be overestimated. 


International Engineering Con- 


gress, said of chemical tests ‘‘neith- 


er complete nor partial chemical 
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anaylsis of the constituents of hy- 


draulic materials can be ranked 
among normal tests. But chem- 


ical analysis may render real sery- 
ice in controlling the classification 
of a 
there is reason to doubt the decla- 


product concerning which 


ration of the manufacturer.’’ 


In the use of cements Mr. Lewis 
looks forward to the time when 
more rational methods shall pre- 


vail and the properties of a cement 
will be more carefully considered 
in ascertaining its adaptability to a 
given purpose. We now differen- 
Portland 


but even 


from natural ce- 
this 


tinction is not always intelligently 


tiate 


ment, evident dis- 


made, and the uses to which each 
is adapted are frequently not un- 
derstood. To so extend our knowl- 
edge of cements that we may be 
able not only to decide whether a 
Portland or a natural cement is 
required for the work in hand, but 
shall further be able to affirm that 


a cement should certain 


possess 
distinctive characteristics to give 
the best will 


step in advance. 


results, indeed he a 


Deficiencies in 
Municipal 
Reports. 


Studies in methods of 
city government in vogue 
in this country show the lack of 
expert service in laying the foun- 
dation for departments and the 
finger of the politician in the de- 
tails of management. Perhaps no 
better example of the lack of sys- 
tem or of the purpose to systemat- 
ically befog the ordinary investi- 
gator and prevent the discovery of 
the actual condition of affairs can 


the methods of 


keeping the accounts of the various 


be found than 


departments. Portions of the ex- 
penditures in a single department 
may be under the charge of differ- 
ent officers, making their reports 
in different forms and to different 
authorities, so that it is impossible 
to determine the actual results of 
the various financial operations of 
the department. An 
may be taken from the report of the 


illustration 


bureau of water of the city of Buf- 
falo, not to single it out for special 
condemnation, but because the re- 
port is recent and conveniently at 
il of 
port of the department of 


hand. Page the annual re 
public 
works gives the total receipts of 
the bureau of water from all sources 
as $642,023.40 for the year 


and the total expenditures for the 


1895, 


same period as $777,606.98, in- 


cluding interest on bonds and 


three items of new construction 


These figures would give an appa- 


- - > = 


rent deficiency of $1385.583.58. 
somewhat less than the payments 
for interest on bonds. At another 


place in the report it is ascertained 


Ol pipe 


table of 


that over twenty-five miles 


were laid in 1895 and a 
cost of pumpage based on cost of 
coal shows over 40,000 tons of coal 
used, costing over $70,000. On 
page 76 are given the receipts for 
the vear, the principal items being 
from the city of Buffalo, 


307.12 


LU 
from consumers, water not 
metered, $533,715.88 and metered 


$59,894.48. These 


corporation cocks. 


with items of 


labor and sup- 


plies, builders, street repaving 

















174 MUNICIPAL E 


sale of old material, turn-on fees, 
new boxes, flushing sewers and hy- 
drants, tapping fines, street sprink- 
ling, sundries and refunds, make 
the total piven above On page /7 
are given the disbursements for 
extensions and improvemenis: new 
engine $25 900: new boilers, 
: 


*7.000: tunnel, $27.554.08: meters 


, ifthe? m 
and meter repairs, $5,288.70, and 


smaller items for corporation cocks 
and services, new horse troughs 

1d hydrant overs, addition to 
boiler house, conduits and wells, 


reservoir, sidewalks, horses foun- 
tains, new plant, amounting to 
$321,587.95 also for maintenance 
ind repairs, including $164,879.24 

terest on water bonds, $60,- 
OOO for bonds, $5.3351.63 for fire 
hydrant protection, $6,921.19 fo 
repairs of engines and boilers al 
pumping station, and smaller items 

eters and meter repairs, e- 


ilildings, vehicle and 


harness, office expenses, printing, 
leaks niet pel and tunnel, tele- 
phone, Dr1iage Crossings, tools 
ma enance of horse troughs, ele 


ght plant, postage and in 


lentals, ice and slush labor, turn- 


s pplies damages, taxes, gas, 
extra help mounting in all te 
$456,218.99 The two totals for 
extensions and maintenance to 
gether make the total expenditures 
_ Ad bo 

[t will be noted that the disburse- 


ments do not include a salary list 

any labor ¢ xcept $230 for extra 
help on street repairs; that they do 
not include the $70,000 item for 


coal consumed, though the exact 
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cost is known and given elsewhere, 
and also that they do not include 
the cost of the large amount of pipe 
laid nor the expense of laying. 
Doubtless these items ure taken 
care of in some other department, 
but they do not appear in the report 
of the Department of Public Works, 
and the reports of deficiencies, giv- 
en on pages 71 and 76, are very 
misleading, and are far from giving 
the actual facts. The _ so-called 
‘‘deficiency’’ would be much great- 
er if all the facts were known. No 
objection is here made to the man- 
agement of the works; they may be 
very economically administered, 
and the city is probably paying no 
more than its fair share of the cost 
of running the works, but a system 
yf bookkeeping should be adopted 
which will show all the facts, that 
all interested persons may know the 
actual condition of affairs. It is 
very probable that the city is not 
paying its full share of the expense 
of the water department, but with 
the present system of accounts it is 
very nearly impossible to determine 
its proper share, and from the re- 
ports of the departments no com- 
plete data can be gathered. A simi- 
lar criticism was made last month 
of the report of the Pittsburgh De- 
partment of Public Works, which 
gives the expenditures of the de- 
partment of water but no statement 
of receipts. Many other cities are 
in similar condition, and are sadly 
in need of a little elementary in- 
struction in keeping accounts and 


concentrating management of de- 


partments. 





The Chemical SOme time ago MuNICcI- 
Constituents 
Of Portland 


Cement. 


PAL ENGINEERING sub- 
mitted to the 
manufacturers of 


some of 
Portland cement 
the United Statesaseries of questions 
which were designed to bring out 
the prevailing opinions concerning 
the proper proportions of the es- 
sential ingredients in Portland ce- 
ment, and the allowable limits of 


those objectionable ingredients 
which can not always be elimi- 
nafed. The number of manufact- 


urers replying to these questions 
was not as great as we had hoped, 
and we fear that this may be par- 
tially accounted for by the fact that 
a few manufacturers appear to con- 
sider that the chemical composition 
of their product is not a matter for 
engineers to criticise; but that the 
latter 
with the results achieved. 


should be concerned only 
We be- 
lieve, however, that this is a mis- 
and that the manufact- 
take 


every opportunity to enlighten the 


the 


taken idea, 


urer of good cement should 


users of cement concerning 


character of their products. Some 
of the leading manufacturers ap- 


peared to share in this belief and 


submitted their opinions, which 
we published in MunicipaL ENai- 
NEERING for October, 1896, and 
February, 1897. 

We wish to briefly discuss these 
replies now, making a few com- 
parisons which may in some cases 


show the several opinions to be 
more consistent than they would 
at first appear. 

The first question was ‘‘What do 
you consider to be the proper rela- 
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tion among the following constitu- 


ents of Portland cement: Lime, 
magnesia, silica, alumina, iron ox- 
“de?” 


To this Prof. Newberry, manager 
of the Sandusky Portland Cement 
Company, replied that the ‘‘lime 
should be about equal to 2.8 times 


the silica present plus 1.1 times 


the alumina present.’’ In mak- 
ing the statement Prof. Newberry 
doubtless has in mind the ideal 
cement, containing silica, lime 


and alumina only, the silica and 
lime occurring as tricalcic silicate, 
dCaQ, S10, which is the chief hy- 
Portland ce 
and alumina 
Al,O This 
rule, if applied to commercial ce- 


element in 
the 


occurring as 


draulic 
lime 
2CaQ, 


ment, and 


ments, would show them to be 
quite deficient in lime, and it is 
doubtless not intended for such 
application 

In the 
submitted by Mr. Bartholomew, in 
behalf of the Buckeye Portland 
Cement Company, he intimates 


that the chief role played by the 


reply to this question 


iron oxides and alkalies is to act 
asa flux in burning. The lim 


ing proportions of the various 
gredients as stated by the Glens 
Falls Portland 


are practically the same as thos 


Cement Company 


given by M. Candlot,* and the 
proportions given in the last col- 
umn of the table would, for most 


materials, prove very satisfacto1 


The proportions preferred by Mi 
the National Building 


Fisher of 


*Ciments et Chaux Hydrauliques, page 


fv. 
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Supply Company (MunicipaL En- 
INEERING, February, 1897) are 
the same as these. The 
by Mr. Plankinton, 
Western Portland Cement 


( pany may be used to deter- 
n e appro» mately whether a cem- 
properly proportioned, but 


what might be called 
formula, since it assumes 


mbines with lime in 


me proportions by weight 

does It is thought 
that Mr. ¢ irney, Ol] the Mankato 
(‘ement Works, must refer to natu- 
ents n the analyses he 

vives, sinc ich wide variations 


ns can not be tolerated 

rortiand cement 
second, third and fourth 
s relate to the allowabl 


mbinMed magnesia In 


nd cement, the use of cem- 

hat ntain magnesia in 

lilt in the sea, and the rel- 
fulness of free lime and 

magnes Prof Newberry 
States that DIS ¢ periments tend ‘‘to 


the opinion of many Ger- 


thorities, that magnesia re- 
ement.’’ He also 

savs tl it Tree magnesia shows some 
n¢ { ¢ <pand and erack at 
er1ods, but s emphatic in the 

ent that it is not more harm 

tnal et me This latter 
agrees with that expressed 

DY MM Le Chatelier, an eminent 
rene authority, who says that 
lents occasioned by mag- 

nesian elements ‘‘have been due 


employment of badly pro 


portioned cements containing tree 


uncombined magnesia, and _ too 
small a quantity of clay.’’ M. Le 
Chatelier evidently considers that 
magnesia may be combined in cem- 
ents, and that it is harmless when 
replacing lime. On the other hand, 
certain German authorities consider 
that magnesia is practically inert, 
acting as an adulterant, and that an 
equivalent of the magnesia should 
be added as lime. 

Mr. Plankinton considers that 
free magnesia is more harmful than 
free lime, since it hydrates slower 
It would be more treacherous on 
this account, expanding after the 
work is well hardened. Several of 
the manufacturers place the allow- 
able limit of magnesia at the con- 
servative figure of 3 per cent. The 
variations in opinions indicate the 
incertainty prevailing, and show 
that further investigation of the 
matter 1S required 

It is the general opinion that 

sulphuric acid is particularly in- 
jurious in cement for use in sea 
water and that the limit should not 
exceed that stated by some of the 
manufacturers, namely, two per 
cent. This subject is also under 
nvestigation, and, as stated by 
Prof. Newberry, the exact nature 
of the action of this ingredient is 
notknown. Although the sulphuric 
acid occurs in combination with 
lime, it is, of course, given in an- 
alyses as sulphuric acid 

As to the addition of sulphate of 


lime to cement the opinion appears 


to be quite general that two per 


cent. is not harmful Some ex- 


periments recently made confirm 
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this opinion; the practice of adding 
sulphate of lime to cement to make 
it slower setting is very general, 
especially in Germany. Buta very 
small amount, one or two per cent., 
is required for this purpose. 

The combinations in Portland 
cement containing alumina and 
iron oxide are in general weak, and 
may deteriorate, especially in air. 
The alumina compounds contribute 
to the first setting of the cement 
The principal function of these two 
ingredients is to act as a flux to 
facilitate the combinations of lime 
and silica. Hence, while their 
presence may not be necessary or 
desirable in the finished product, 
they are required to bring about 
the desired reactions. This fact is 
brought out more or less clearly in 
nearly all of the replies received 


State License 
Of Surveyors . : é 
andEngineers. Clety of engineers and 


A committee of the so- 


surveyors of Nebraska has prepared 
a bill establishing a State Board of 
Civil Engineers, consisting of the 
governor, attorney-general and 
state superintendent of public in 
struction, and regulating the prac- 
tice of civil engineering in its sev- 
eral branches, including that of 
surveying. The title of the bill 
would indicate that the difference 
between engineering and surveying 
was recognized as sufficiently dis- 
tinct to require special effort to 
bring them under the same law, 
but there is nothing in the bill it- 
self to provide for different treat- 
ment of men professing to follow 
the two lines of practice. As a 


consequence, a strict enforcement 
of the law (if the bill becomes a 
law) would prevent any one not a 
civil engineer from following the 
practice of surveying. The bill is 
said to be as close a copy of the 
laws regulating the practice of 
medicine as the subject would per- 
mit, and is evidently too close a 
copy to be practically applicabl 
when its effort to combine the two 
lines of practice in one is also con 
sidered. Engineering is a learned 
profession quite as much as is medi- 
cine or the law, and should be 
treated as such An attempt to 
regulate the qualifications or attor- 
neys and notaries public, or of phy 
sicilans and trained nurses by the 
same modes of procedure, and to 
issue the same certificates of quali- 
fication to both classes, would be 
quite as reasonable as to place en- 
gineers and surveyors under the 
same blanket certificate of qualin- 
cations. 

The demand for some regulation 
of the practice of both engineering 
and surveying is becoming quite 
general, and appears in all ranks 
of the profession The Canadian 
Society has attempted, with som 
success, to satisfy thedemand. The 
American Society as yet refuses 
even to listen to the demand In 
the lower ranks it appears in the 
form of bills for state regulation of 
practice. Few suggestions have 
thus far been generally acceptable, 
for no one has as yet made a cart 
ful and competent study of all 
phases of the question. The usual 
legislative attempt fails, as does the 


} 
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Nebraska, to make funda- 


one 1n 


mental distinctions which are es- 


measure of 


sential to any success 
The agitation evidenced by these 
bills IS very commendable, and out 


of the present chaos of propositions 
will come good to the profession, 


whether in the form of legislation 


or 
Ciacinnati’s In Municrpat Enar- 
New Water 

Supply. NEERING Tor May, 1596, 
page 307, will be found an ab- 
strac the report of the engineer 
commission appointed to report 
Lp e source of a new supply of 
water for the city of Cincinnati, 
me 1 of treatment of water and 
cost of works he report recom- 
nends ltered Ohio river water, 
and gives detailed estimates of cost 
amounting to early $6,500,000 


ed by the Ohio leg- 


s] \pril, 1896, authorizing 
aw mission to construct 
WOrkKS ind enabling it to issue 


int of $6,500,000 


Ss ea 

The validity of the law was at- 
tacked 0} everal points and the 
matter was efore the courts until 

) S10 was reached, Feb. 1 
1897, upholding the law with the 
yf one section. This sec- 
authorized the water commls- 
: to contract with a construc- 


ympany for the works and to 


rks ror a period Ol tor- 


rs or less with privilege of 


f wing the lease and of purchas- 
Oo tne works at fixed periods O! 
e, and has been declared un- 
stitutional by the supreme court 

of the state The board of water 
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commissioners was appointed in 
April, though unable to proceed 
until the law was passed upon by 
the supreme court, but has now 
permanently organized, appointed 
its secretary, authorized the issu- 


ing of $50,000 of bonds for prelim- 


inary expenses and requested a 
onsultation with the engineer 


commission regarding the princi- 
ples and the details of their report. 

The city water supply has been 
in bad condition both as to quality 
f waterand character and condition 
f pumping machinery for many 
years, and is to be congratulated 
ipon the prospect for a material 
Improvement 1n both directions at 
The 


heretofore had an annual deficiency 


an early day works have 


materially exceed- 


$100,000, a sum much less than 


In revenues not 
he city at large should pay for the 
for fire pro- 
This de- 


ficiency will probably be reduced 


veneral benefits and 


tection and public uses 


materially when the new machinery 
is in operation, and the interest and 
sinking 


works will be 


fund charges on the old 
nearly wiped out be- 
fore the new works are completed, 
so that, notwithstanding the greater 
interest charge, the total deficiency 
inder the 
be much larger than at present, and 


new conditions will not 


will not exceed the amount the city 
should 


mismanagement 


there is gross 
the 


There is some op- 


pay, unless 


ol finances of 
the department. 
position to the project among per- 
sons whoseea deficiency in revenues 
to be probable, which must be met 
The ordinary 


by general taxation. 
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user of small quantities of water, if 


a payer of taxes, objects to the in- 
crease in the tax rate, because it 
slightly affects his pocket, forget- 
ting that the deficiency must be 
met in some way, and that if water 
rates were increased for that pur- 
pose the effect upon his pocket 
would be still greater. 


Proposed fy ot , . 
le operating expense: 
Free Water 7 I e od I " 
in Detroit. of the Detroit water-works 


for 1895 were $107,000, which is 


but little more than the average for 


the last eight years. Much new 
construction has been necessary, 
the average expenditures for the 
last eight years having been nearly 
$300,000 a year. Interest and re- 
tirement of bonds accounted for 
about $130,000 of expenditures in 
1895. Detroit was noted for some 
years for its high per capita con- 
sumption of water, the amount 
running over two hundred gallons 
a day. Closer inspection and the 
introduction of meters has reduced 
the waste of water so that the 
amount pumped in 1895 was prac- 
tically the same as that pumped in 
1887, although the population is 
nearly 100,000 greater. It has been 
proposed to make the uses of water 
free, the cost of the department to 
be borne by general taxation. The 
enormous increase in plant that 


would be necessary on account of 


the probable large increase in waste 


and the certain large increase in 
consumption would materially in- 
crease the expenditures for new 
construction as well as for pump- 
ing expenses. A tax rate of about 


3 mills on the dollar would be 
necessary to meet the expenditures 
of 1895. The injustice of taxing 
the property according to its value, 
without reference to the amount of 
water used, is also evident \t 
present all users of water pay the 
same for each faucet, but under the 
proposed system the more valuable 
property would pay large rates and 
cheap property very low rates 
Manufacturing establishments us- 
ing large quantities of water would 
also be very greatly favored. Thus, 
for August, 1895, a music store, as- 
sessed valuation $81,000, used 1% 

250 gallons of water and paid 
$1.35, and a brewery, assessed val- 
uation $54,000, used 8,037,000 
gallons and paid $179.60. Unde 
the proposed method the mus) 

store would, pay, say $15, and the 
brewery $10. Unquestionably thi 
effect upon fire insurance premiums 
should be met by a tax upon valu- 
ations, but the increase in value 
of property by reason olf water con- 
nections would be more nearly met 
by a frontage tax, assessed once or 
annually, and it is evidently unjust 
to fail to tax large users of wate1 
according to the amount they sé 


Methods of As- 
sessment for ; ‘ 
Public im- in the February numbe! 


rovements. : 
. * of MUNICIPAL ENGINEER: 


In line with the art 


ING on ‘‘Methods of Paying IO! 
Street Improvements’’ is a state- 
ment of the method adopted lor as- 
sessing and paying for the larg 
east side sewer in Rochester, N. \ 
The city issues bonds to pay for th 


construction of the sewer and re- 
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imburses itself by making assess- 
ments upon the property benefited 
in forty annual payments. The 


entire assessment is not made at 


once, but one-eighth of the entire 
amount 1S asse ssed upon the prop- 
the beginning of each five 
year period, so that eight assess- 


ments at intervals of five years will 


D cessa cover the entire 
int (he sewer is a very larg 
ye, benefiting a large district, 
much of which is not yet improved 
The methods of assessment give an 


opportunity to distribute the bene- 


the development 


Ot the qaistrict Kor example, a 
property which is now undevel- 
oped and of small value will pay 


but a small proportion of the first 
assess ment [f the same property) 
Is mproved more rapidly than 
ther property in the district it will 
pay a larger percentage ol the as- 
nts made after that improve- 


| 
nt tekae ni 
me ikes place 


This appears to 


be a very eq litable solution of the 
pl blem so frequently met of prop- 
ussessing the cost of district 
sewers he most frequent solu- 
1 s are that issessing the cost ot 
he sewel rding to the area or 


re of lots, which makes thi 
less valuable part ol the district 
pay more than its due share, and 
issessing according to the 
value of the property at the time 

sewer is built, which is likely 
to make the more valuable part of 
the district pay more than its due 
share Kach piece of property will 
also have an assessment for local 


sewer when such local sewer is 
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built. An additional advantage is 
that arising from the fact that the 
assessment against a piece of prop- 
erty at one time is never more than 
one-eighth the total assessment to 
be made, so that the property does 
not have the appearance of being 
overloaded at any time. This ad- 
vantage is, of course, more apparent 


] 


than real 


Sewage Dis 
posal at , i ' : 
Ithaca, N. Y. Of the city of Ithaca, N 


Y., is situated on a low flat at the 
head of Cayuga lake, but little 


A considerable portion 


above the level of the sluggish 
Cayuga inlet, and subject to over- 
flow when the water in the lake is 
at a high stage for any reason 
For some distance back from the 
lake this flat is an uninhabited 
swamp The city’s sewage can 
not be discharged into the inlet 
and there is not sufficient fall to 
discharge it by gravity into the 
lake through a sewer across the 
flats 

The sewage of the city is there- 
fore brought to a pumping station 
and is lifted by a centrifugal pump 


t 


height of fifteen feet and dis- 
charged under pressure through a 
pipe across the flats, into the lake 
There are two pumps for alternate 
use and two boilers. In the sta- 
tion are also two air compressors 
which furnish compressed air to 
two ejectors situated at some dis- 
tance from the station A section 
of the city south of State street is 
too low to drain to the pumping sta- 


tion and is served by sewers run- 


ning to the ejector chamber, where 
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the sewage is lifted thirteen feet by 
the compressed air ejectors, and 


thence flows by gravity to the 
pumping station. Ejectors and 


compressors are also in duplicate. 
four men are required to manage 
the pumping station and ejector 
plant, two by and 
About 


wheat anthracite coal are now used 


day two by 


night. nine tons of buck- 
each week and the cost of the coal 
for a year is estimated at $1,000 
The sewage system is new and not 
yet fully used by the citizens, so 
that 
disposed of will probably increase 


the amount of sewage to be 


quite rapidly for some time. 

Sewage The city of Mansfield, 
Disposal at . i= ‘ 
Mansfield, O. drains into Rocky Fork, 
a small stream having a slight fall. 
dis- 


Sewers heretofore constructed 


charge into the stream. An exten- 
sion of the sewerage system is con- 
templated, and the policy of the 
State Health is 
the increase in the pollution of the 


Board of against 


stream. It is therefore proposed to 
build the sewers needed and to pass 
all the sewage of the city through 
a chemical precipitation plant sim- 
ilar to the one at Canton, O., which 
is quite successful and capable of 
producing as satisfactory an efflu- 
ent as any of the works upon that 
principle. To reduce the amount 
of sewage to be treated to a mini- 
mum, the new system of sewers 
will be designed to carry house 
drainage only, and separate storm 
water sewers for street drainage 
will be provided as may be neces- 
sary. Rough preliminary estimates 


give the cost of the house sewers 
as about $125,000, and the storm 
water sewers as about $85,000, and 
there will be an additional amount 
necessary for the sewage disposal 
works and for pumping machinery 
to lift the the 


portions of the town into the dis- 


sewage from low 


posal works. It is proposed at this 
time to spend $71,000 in building 
the disposal and pumping works, 
and laying two main sewers, one to 
carry all the sewage possible to thi 
works by gravity, and the other to 
carry the sewage from the low lands 
to the pumping station. 


Chicago has had much 


Proposed 

intercepting trouble with sewage for 
Sewers for : 
Chicago. many years on account of 
the nuisance caused in the Chicag ) 


river and on account of the pollu- 
tion of its water supply Some 
attempt was made to remedy the 
first by pumping a large quantity 
of water daily from the river into 
the old Illinois and Michigan canal] 
Illinois 


flow of 


river 
lake 
The 
pumping works have long been in 
The has 


largely remedied by extending the 


to run west into the 
thus causing a slight 
water into the Chicago rive 
bee} 


adequate. second 


intakes of the water-works several 
miles into the lake. Some intakes 


have not yet been extended, and 


one, after extension, was found t 
give more impure water than be- 
fore, probably because the intake 
crib was located in a current from 
the mouth of the river In times 
of heavy rainfall and floods the 


territory west of the city, which 




















usually drains to the south and 


west, has heretofore turned its over- 


flow nto the water-shed of Lake 
Michigan, eand with the _ flood 
waters from the city has furnished 
enough polluted water to affect all 
the water-works intakes, even those 


arthest out in the lake. The great 


a avo drainage canal will take 
the pl ice of the present pumping 
station and will, by gravity, drain 


towards the south and west to the 


s river from the Chicago 


river and draw from the lake 
enough water to keep the river 
reasonably clean and prevent river 
water from entering the lake, ex- 


cept, possibly, in times of heavy 


and long-continuing rainfall. This 


canal will be completed in about a 
ir ready ror operation. To ob- 
tain the full benefit of the canal 


the sewage now discharged into 
ike from the portions of the 
rth of Fullerton ave- 


ng n 
ie and south of Twelfth street 
must be turned into the canal or 
ver All of the city between 


Twelfth street and Fullerton ave- 
now sewers into the river 

‘he city is very flat and the dis- 
tances are great, so that the prob- 
ol disposal of the sewage 1S 

not an easy one to solve In Octo- 
’mmission was appointed 
nsisting of Joseph Downey, Wm 
th, George H. Benzen- 
berg, Samuel G. Artingstall and 
Ly in E. Cooley to report upon 


the possible methods of disposing 


the sewage and improving the 


water supply. This commission 


made its report February 10. Each 
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member of the commission has 
special qualifications for the work, 
Mr. Downey being commissioner 
of public works for the city, Gen- 
eral Smith a designing and con- 
structing engineer of many years’ 
experience and with special knowl- 
edge of the conditions in Chicago; 
Mr. Benzenberg the city engineer of 
Milwaukee for many years, famil- 
iar with Lake Michigan sewerage 
and water problems; Mr. Arting- 
stall, a former city engineer of 
Chicago, and Mr. Cooley, having 
been connected with the Chicago 
drainage canal in one capacity or 
another from the inception of the 
idea to the present time almost 
ontinuously. 

The report of the commission 
gives in considerable detail the 
method considered best, with care- 
ful estimates of cost. In brief, the 
system consists of intercepting sew- 
ers to take from the present sewers 
discharging into the lake the ordi- 
nary flow and carry it to points 
where it can be pumped directly or 
indirectly into the river, the recon- 
struction of some sewers to flow 
west into the river instead of east 
into the lake, and the provision for 
other sewers in thinly populated 
districts to flow into the canal or 
into channels which ultimately 
reach the canal. ‘To take care of 
the sewage from the northern lake 
front district, intercepting sewers 
costing $929,770, and pumping 
machinery and appurtenances, in- 
cluding land costing $183,000, will 
be necessary, costing, with ten 


per centage added for engineering 








AA ay 





Seana Perm Pee 


CURRENT INFORMATION. 183 


and contingencies, $1,224,047. For 
front district 
there will be required for intercept- 


the southern lake 


ing sewers and relaying old sewers, 
including automatic gates, $1 ,530,- 
710, and for two pumping stations, 
land and appurtenances, $440,000, 
making, with the ten per cent. 
added, $2,167,710, or a grand total 
of $3,391,757. 


will discharge by gravity into the 


Part of the sewers 


river, from some the sewage must 
be pumped, and some which are 
below the level of the lake will have 
connections whereby the lake wa- 
ter can be forced though them by 
low lift pumps, such as the one in 
use at Milwaukee for cleansing the 
Milwaukee river, so that the dis- 
charge of this additional sewage 
into branches of the Chicago river 
off the main flow of lake water to 
the drainage canal will not produce 


hese 


nuisance in these branches. 
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the data belong 


intercepting sewers and the recon- 
structed lines will provide for the 
ordinary flow of sewage which will 
be led away through the drainage 
canal with sufficient 
lake water to 
Floods are still liable, however, to 


dilution by 
prevent nuisance 
reverse the direction of flow to 
some extent for comparatively short 
periods of time,and overflows from 
existing lake front sewers will at 
such times discharge into the lake 
so that there is still some proba- 
bility of pollution of the water sup- 
ply. The commission, therefore 
recommends the extension of the 
intake tunnels to points four miles 
from shore, and ultimately to points 
where the depth is fifty feet. The 
report also touches upon the plans 
for the sewerage ol the extreme 
southern part of the city, and for 


Evanston in a general way 


INFORMATION. 


I iples involy 
itur of tt! ive t 
municipal ownershi 
} no pla I } 
ipervis : « mimi 
Wrigt t! ment 
tor LD. ¢ 
t {t t 
bl for ibulatio 
withi ext tw 
, summa! ill \ 
hed by tl lepartr i 
bodied in Ss] ial port 
Oo i\ S i 
resolut dopted \ 














MUNICIPAL 


bor Sta , 
r 
NTS FOR S 
I I I 
ffi 
} 
KR ARI 
K - CRUSH 
I m, | 
K at 4 nt 


ENGINEERING. 


Bert, who 


ted ne Lert ffered it at the re 
f t W rs of quarries, who repre 
ld not compete with the 
rice were xed at tne 
g e | Senat Bert i 
n I f merchants and manu 
! I L it Sar 
y 1 protest 
‘ kK crushe 
I I » Se rs Ke again 
guing t t tl output ¢ 
“A r enter nt seriou 
vith re¢ r ! that it w 
‘ t 1 employmen or 
e pl I bil ow 
NICII WNERSHIP OF PAVING 
BRICK 
nm MeVicar ) t, M 
‘3 — 
ro} re output rick yard 
I O00 n locate 
] é I k rd nd é 
n } CALIOI 
[ I K tO pa\ 
\SSESSMENTS N PENNSYI 
VANIA 
t Allegher Pa 
ier I ! roy 
: ¢ k “SF wer 
‘ f wer s 
M af wil T lea ) 
the ines 
€ I he lit W 
4 proper wners 
W } I wv ] 
n ‘ ce cted wi 
t T it 
1 I id ewer last sun 
midd if Januar 1S9 
n en against the propert 
I I r ffidavit cdeters é 
oe that the property w 
vere private sewer the real 
suff to carry off all sewage or 
re £ fare that it s; rural proper 
t essments were made by the 
fr I ttentic being paid to the 
é roperty in depth, et« The; 
im that the icts under which councils 
e giv he right to lay sewers for the 
pI é in arbitrary assessment of 
enefits | in officer of the city—the city 
ngineer I onnection with the committee 


n street ind sewers 


iccording 


to a uni 











CURRENT INFORMATION. 185 


form rate fixed by councils for all sewers. cision rendered |} 


yy United States District 
That no provision is made by these acts Judge Ross. Judge Torrence declar t t 
for legal viewers or for appeals by the the decision hinges on whether the d 
property-owners so assessed; the only int has the right to increass water 
provision as to viewers being thos: D heretofore charged ait ie : 
poi } . ‘ils ‘ sue ¢ 5 
ointed yy council that uch a roper construction of the power 
thorize a unifor sses a9 { . 
orize iniform a sment again A of a water corporatior nder 
properties regardless of the extent ea laws of tl a . 
) its er } ic } 
Sonam: conterred thi D3 sa <é The defendat med 
tribunal that the icts above quoted |! ana 
( xed rates made b ipery 
their harsh and unjust provisions he 
£ ight ) ! 
ng denial of free access to the court re 
Y proper y ; y 
inconstitutional and violative of 
t busines ré I ad 
of rights. 
mpany bei | 
Attorney Elphinstone iys that wl 
would be Dp 
has been operating under the 
bound to prey 
IS61, since it was passed, and has arbitrari :; 
: : i@ it from exer I 
fixed the price to be paid by propert 
‘ | opinion s ‘ 
owners per front foot at $2, irrespectivs . “i 
, . ss i trine W I I r 
f the depth of property or its value, he 
: I embodied n the ] vy} } ( ry 
does not think that the property-owner <2 mn , wiv - 
m rignts t per ~ ri 
thousands of whom have paid the assess : 
ments, can recover because the city w . 
tT ] » ‘ 
mmediately seek curative legislation t ‘ ” 
W r 1 ! 
Harrisburg and commence to lay its sewer 
inder the act of 1891, which includes sewers ao enews ' t I 
is well as streets, and was passed for l once est 
cities of this class in the commonw I collected ne statute g t V 
The first charter of the city was : 
some time in the early 40s, but all of the ta ned and bie 
principal sewers have been laid n¢ the I I ' 
passage of this alleged illeyal act rd ept by thor 
ingly every property-owner in the has ribed by the law 
iffered unjustly and the city has bes the that when rate once 
gainer by the acts related above Pr e! ipervl I 
owners have no remedy, however f I rd, the tu I 
legislation i secured The i ted | the n 
ween fair in some ways, but it do he 
m< the fact that a the power 
n the hands of ( I od 
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( s te vestigate ft ' vw 
brands « spl i for 
et ind passed n 
rector E. M. Bigelow, of the D 
Put Works, t mal n 
1 the experie of t ) 
g of asphalt vements 
! lit te nd to report to , 
meetir to be held Mar - 
I tA WATER RATES N 
FORNIA 
A written opinion was rendered J \SPHALT PAVEMENTS DAM 
Judge E. S. Torrence of the Super O 
the case of Ella B. Ward \y 5 Attent 
Diego Land and Town company, 8S D> f requiring the 
al., which is in direct opposition to tl! rotect their 
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phait paveme for public water service that in case there 
\ e} t Pittstor P profit from the operation under these 
rdered draw} rms, it hall be applied to reducing the 


* | ‘ ffect M ebt The ity will have the option of 


rk t re n interesting decision Feb 





by Je or W the St f a property-owner agains ; 
| t t Richmond, Ind. The city de 3 
4 w é mprovy treet, but in order to 
| ’ » Ww , ve to take several feet off 
| f the I e pre rty-owne! rroun¢ The con t 
s ! lamage at $1,500 : 
efused to ept this and 
} V1 rt, where iry allowed ' 
$2.4 Volk ving this the cit j 
| ; m prove tl treet without 
ropert nd order to do 
x I the gutter would ive to be brougl! 
1 th . fs th wner ground, allowing n¢ 
7 Ame! t ew in that idk f ti street The 
P \ ! V ( ! netion Judg 
i f x £ t e stre not be n 
’ | ntem}] ted the it 
, | ROPOSED AMENDMENTS TO THE | 
{ LOIN ES \N FOR ACQUIRIN [ARTER OF SAGINAW, MICH 





| Prope mendments to the charter 
q I I Saginaw, Mict provide for the abolishment 
| ter mpat the Board of Water Commissioners, the 
| I ett t rd < Publi Works nd the soard f 
a tigat emetel! Commissioners and create l 
if voard o be designated the Board 
: t v ES Works, Ww shall have charg 
K I the l c works of the city after 
! ‘ r t g ordered by the Coun In addition to 
es the Board of Public Works 





gree! rforn | the luties that former 
he Board of Water Commis 
\ I vor] f ers the Board of Cemetery Com : 
. l t missioners nd perform ich other duties 
Common Council may, from time i 
; \ m prescribe by ordinance or resolution i 
wor! the office of Superintendent 
| ] St 1 place thereof create the 
Vater f one Superintendent of Public Works 
ppointed 1 the Board f 
I é the it v Pul York and confirmed by the Con 
| idgment now st l m inci ind when so appointed, shall 
$20,000 whicl LV irge of the publi works under the 
} ent rectie f said board nd shall have 
mp A wer t ire and discharge persons on any 
d t public work of the city under his chargé ' 


Vill iS¢ ( I Another mendment provides that when 


x f the om} treet is rdered repaved by the Comm 


ibstar Cour one-third of the ost of said im 
t be p rovement, together with the cost of street t 
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cost of any such improvement to be paid ipstitutec ! “efor i ew n 


for by the property specially benefitted brought on t the street for the 
raising the sub-grade to tl proper 

thereby. The Common Council hall not ; ca i “ert : ors 

grant any special franchise to street 1 { n tw ickne ‘ 


way companies on any of the street f r f at least ten t S we 


said city until sealed proposals have first CUros as: creek 
f y Y t oft f ry 
been duly advertised. , 7 
: exture, fre rom ¢! kK n 
~~ " : ‘ it ot ‘ tT ’ T y 
PROPOSED PARK LEGISLATION N sixtee} ne} 
KANSAS eras thickne 
\ park bill has been introduced a 
Gutt*rs o1 tr 
Kansas legislature which provide for the yf hasalt or ! te block ) 
ppointment of a park board wl I t form qualit The bloc) 
onsist of five citizens, to be appointe: 5 th eignt inch or more t! owe 
n lengt} nd 1 é 
the Mayor subject to cancellatior ir reje nor mor hat ‘ 
tion of the City Council of any cit ‘ j i not less than six I 
” inhabitants. The members of thet I eve Inches In depu 


must give bond as fixed bv the Mayor il lorough 








A ‘ TY T 
Council, and must serve without | t ‘ 
hall organize by selecting I é ovement 
d tl 
iditor and treasurer from mor — 

f all work on residence treet I 
wn number, but the secretery m verned by and executed it rd 
member of the board and will w rn with the specifications her 
lary. The board shall have thie W I ! ’ 
lividing the city in park district P 
iring by purchase, condemnation, ¢ dation shall not be 
vice, land for parks, streets ot nches in thickness, and the 

-_ iminous 1! k wearil rface 
irds. The commission may secre vite ; 

es tl one nd or f I r 
onjunction with the board of co G sq that hir on 

missioners in regard to parks I hall be built in accordar W 
, ons if sectior ] f tl I 
irds outside of the city mits rt _ I o! 101 ] thi 

r} pecifications for tl Ww 

mission has the ippointing powe! ements embrace the f ow 
gineers, surveyors, clerks, park pi J Upon the foundation of ner 
ther off ‘s for the cars nd m I . id redwood or Orego! 
; k wl <} ] ‘ ry " 
parks and bou vari t t i I 








r of the board t ave iny inte! nd fro thre x V 
y contract under their contre t Redwood block I he 
f tt redwood free ron } 
mit a misdemeanor , 
id I ks Pi I kK 
itv of Oreg I I 
LASSIFICATION OF PAVED STR mber, Solid I 
i Knots I CK 
An ordinance i before the Cit ( Che block , = 
it wie ‘ 
Oakland ( i whicl DY mmers I 
reets illeys, lanes nd ourts I : . . . tun S 
T “i ¢ tor l } 
mair thoroughfare busine 
= ad nim ( ¢ | 
a residence streets i estab! t he } ~ 
ne tions covering the } racte! I e! pure 
After I 
4 rk to be done ri é ch 
blocks he rer t 
reet The me re provide ned asp! in n . 
speci follow ec | gz temper Y 
" the ch © ¢ ¢ 
o improved € epte - pea : : 
ier i iantity t 
from the property wner! nd the ‘ the pavement hy 
l I n 
intained by the municipality The lepth of one-eighth of « 
itions are set forth in detail f ; rig nal e 
r °°) degrees Fahr } 
Pavements on business street ny? r t} nti rf 
ises -onsis fa crete foundat 
; ri ist = oncrete It t depth « oI 
S ix inches i ror , ri 
ix inches thick, covered wi Oregon pine blocks, 1 
gx surface of bituminous rock, ried hefor 4 hr 
. f £ 
vyooden blocks, onstructed s here ti } t} 
pecified 
Wet idobe or ny material imy BIG SUI Oy} \ 
ble to onsolidate into : hard = Py ee 
é } t eT \\ 
ompact foundation shall be removed " . . 
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is if laid on a level surface Aspl t of rows, from curb to irl mm¢ 
Sicilian and German rock laid by Bosto rolled with ; ve-ton roller 

Asphalt Company in 1893 under a \ ear bearing 

guarantee is in perfect condition H | 6. Joint filler of pitel r cen 





no repairs. Cost $3.15 per square yard to fill all joint 
Birmingham, Ala 26,000 populatior Surface covered Ww ] 
Granite blocks laid on broke tone t rrotect filler until thoroughly ! ( 
$2.65 per square vard, and macadamiz from 92 cents to $1.20 per s I ! I 
streets. ple well satisfied with brick 
Muskegon, Mich.—22.600 populatio ( teria Consider it f 
sider brick the best and cheapest vemet! } t, if not more ‘ Fir 
Costs from $1.29 to $1.69 cccordir is is Iso the e} rs. N 
foundation and filling phalt 
Elmira, N Y 28,000 =populat H Quincy I *hirty 
wood stone brick ind asp t I H ‘ t it tw 
Asphalt laid in 1895 under ten-ye ‘ I ng, but no spl t I 
intes Cost, $2.89 No repair Med put down double course l 
block cost $2.87 geranite block ( ¢ juare yard Later work 
Clearfield brick cost $1.74 United Stat course Gale re rick 
brick cost $1.80. No expressio1 t "i } juare yard, with 
most satisfactory roven satisfactor 
Wichita Kas.—23,700 popi ti i ! Altoona, Pa.—Thirt 
rt is asphalt laid by Barber As} t I Have put dow SSK 
any Has been in use six ye rds of paving t t x 
generally in good repair Cost, $2.s ) the above 671,712 squat 
square yard with five-year guar te { halt, most of which was 
ext five years city to pay contr 1 1S90 at ( t Of de» | 
ire yard for maintenance H ‘ ve he Barber Asp! t Compar 
ix blocks of brick pavement la nal ne! . 
go of Atchison vitrified brick tl a rete, price SIO OW N 
good condition with no cost for re ! on Six Inche ner ; 
First cost, $2.45 per square yard or neret me com] 
toundation. Consider brick by far t n { larant H 
nomical paving Ss mone pome crack I SI W I 
WAY but s put into cir neet pl t tree v 
hose who have it to DD nds i ne = tte! : 
Davenport [a 25.000 populatior : at rotting but such 1) I " 
: whole, sheet asp) 
rick Principally from Galesburs I aaah ae 
n paving in 1889 and up to Ja x9 v- 7 . st ae. : 
ve fifteen miles of brick pavemer! ale ta se zs ; ; : 
tractor guaranteed for two vears,. Ww we 
e found satisfactory. Cost ir 896. $1.24 , ; ' =e oes 
t ware yard for best G sl} t RL_ kG ") ae ‘ re 
d on five-inch concrete. Us attend age 
eam roller for rolling foundat tle WW 
Haverhill, Mas 27,300 =no} M ock : 
lam costs $1.00 per square yar “eae 
ranite block $1 ber squat r 
ocks twenty-twe o sq re rd. N ' oO 
sion 2s to merits f mater ( 
Joliet, I1l1.—27,400 populatior H $ $ ) 
I pavement Have about ! re ind 1 N 
rick. Contractor to keep stree 1 rick we have } ‘ 
ir for one I Five pet vi Ww lai RG 
t ied by ity Streator l t ( r $1.89 $ 
ft per square yard; Galesburg kK ! x I ( 
t $ » Her re yard; H W t 
sville O ost $1.2 er ! r re ’ 
\ ve prices d oul Ak fe) 
ndatior but 4d ot ne red 1 
x vation Gatest rg br | I i mie 
f tion here but Hallw l I 
nding wear and fros n ¢ l i Med 
( nor >) f OO Por t } ’ 7 ‘ 
rick laid as f Ww \ k whe f | 
Graded t I k t 
ow full gra n t I 
Ssub-grade 1 v t 
e} r brick 
Broke Imestone foundat é t I tor ‘ 
ed with steam roller so whe Bes ? 
eight inches in deptt ae Brick 
‘ushion coat of two inch rl 
ced over the stone and surfaced t rr fur’ S : ‘ 
rallel with the finished surf rolled ar : . 
vement = i ry} 
Pavement of shale brick or } wire Rockford, I Twe 


t and repressed are ther aid it t! t ilatio I ve eet 
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| SR S83 the Barber Asphalt Paving Company 
i ; roundatior OST 91.U6 A organized with Mr. Barber as its pres 
, ; sis . nd e | i principal stockholder 
Q , , \ interest i the isphalt patents was 
‘ % , med fterward bv Gen. Averill 
| Ss irse eg ; to recover profits made ir 
’ lg vements The great point 
GC , ts i t he ction was tor an l 
| , ie f he Barber Asphalt Paving 
mi ~ , mpal kK n deciding this point 
} 
| ’ rn f tl Supreme Cour 
(y 
/ \\ te might have been the propriet 
| iving books of the Barber Aspha 
| | Givi Compa! efor the referee had the case 
ined riginally entered by the 
; rned 1dz who tried the case, that de 
i ving et reversed so far as th 
} s wit : . mpar W concerned, and the action dis 
iissed t t, the only question remain- 
. to be investigated by the referee was 
| profit f Barber, McLain and Langdon 
le y means of the De Smedt patents of 
er of the reissues thereof With this 
Barber Asphalt Company had 
H itel tl e to d ind the secrets 
‘ I l ild t rought int 
trove! vetween the plaintiff and out 
" rties le quest Ss to what 
tract it 1 made or what profits it hac 
kK r’ I I zed, was of 1 importance whatever in 
| gation of the profit of the de 
| " ; Ur : ( t erein named Wi think a sul 
/ mami . ription issued in this case 
i} » inder the circumstances oppressive 
| ext! me na Ww ~ i perversion of 
cess of ft W The plaintiff hay 
il oO | eel judg to have n cause of ac 


1 r right t nquire into the methods of 
) ness ! rofits of the Barber Asphalt 
mpany n inspection of its books could 

ee! ougnt only tor the purpose ol 


| 
, ring t business of the company 


| my} , med +} t 





America 4 \ 1 ti ed in the California Legis 


Rg when th orpor l proposing to legalize claims for street 
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without fully complying with the Vroom imount of mone to spend that New Yorl 
act has met with strong oppositi i has we would Keep our str 
Board of Supervisors in San Fran the do there Cc Waring has $3,000,00 
has been held by the courts, have pr ‘ ear to do the work; give me but $2,000,00 
illegally with a number of contract ind I promiss tu there wW 
this bill, if passed, would relieve the I laint We haven't got the mone l 
panies who have done the work fron get it would me ! ! 
tmounting in the aggregate to about 3200, matter wn.cl l not gener 
but the public opposition is s nsideratio S t 
eems improbable that it will p get clear treet we make 
- cents In the nd I 
rRINIDAD’S CENTENNIAL Cl R whet would sroneet ' : : 
TION d to bel Ww i 
ne hundredth anniversar f . t treets rema t ! New 3 
tence as a British colony wa elebt tax rate i t m 
Port of Spain, | nd of Trir t the ret tax fron r 
I lo-20 ind ir ymmemorat well real t Ww nity 
f r hundredth anniversary « t x real estat New ¥ | 
C‘olumbus, whi Ww thoug le trom I pr 
d nearly enoug! the celebratior \ rom our 1! 
m e a double one Columbus llects the pe! pr 
the island lates n 1498 nd ir 
1791, the British forces, under Sir R Do you not think it w 
Abercrombie and Admiral Parke tures to abolish tl nti n 
from its Spanish rulers. The bet lone in New York nd 
riy d has , ~~ or) matter ni } : 
ne is separated from the n I ipervisio1 
Venezuela by the Gulf of Par Y n se I 
ow strait the nortl s l } Dir 
} wi respect } Box ) IT some 1 
Dragon’s Mout! nd t I nere oO! I M 
Sierpe, or Mouth of 1e Serpe Pot \ was tt 5 
S n, which i pital ar Departme! rt 
to be in m seemed managem ffair 
me superior, to many Eur I th m Ww , 
American towns of the same siz ful That w efor 
itive Council of the Island ! rter wv : 
$ 0 for the purpose of c¢ rat 
t entennal lebr ASSING Of} Hil C4 | cS 
Lak whict viel t ROOKLYN 
tible suppl f } } . ‘ 
ed for paving ul wis P rs 
SS t< is one of he Y r , rs 
rinidad ind o1 t n t r k ! 
rees of reve! he g el one paving 
royvalt on t xport wi r now ! 
e of about $40,00 ee! velo] n 
STREI CLEANING IN PI , wit] } , 
PHIA re , mt 
Recent agitation in Philadelph ‘ meeting Chi mark 
cleaning the streets as thoroug the indiffere 
the work is done n New York ‘ treet 
Director of Public Works Thon M ear’s report her 
Thompson, to make statement 1 I e ir entin 
the comparisons between the two t object lessor wl 
With the money at our disposal I nd the cor 
[I think the streets of Philadelpl ng excellent work one t " 4 
compare favorably with those of New Yorl ire being paid elsew : 
excepting during a couple of mont the Mr. T.ewis 
winter season, when the bulk of our tro for residence street it out Wal 


ble arises. If we had antything k tl eems to be growing in f I 
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It is probabl that 


criticisms of your 


ible to reduce the 


f our other forms 


nare in some 
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nd of materially as 
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and City Surveying was presented Db tatistics from seventy-five ght 

L. Braucher, Chairman. This report principal water works system hrou 

cluded a very carefully prepared paper |! the State of Illinois 

Z. A. Enos of Springfield, which give 7 Following this report w refu 

resume of the United States laws with ref pared paper on Test of a Higt ut 

erence to government surveys, and log Pumping Plant Under Ordinar Wor 
eting the laws with Conditions,’” by Mr. Dabney H. M 


ical method of interpr 
resurveys and subdivisior This paper 2 ! 








reference to 
1e discussion of Riparian Owner! Peoria water works pumping |] 
if Accretions’ was read by Mr. 8. 8S. Gre tail much valuable format 
ey of Chicago Much interesting data w Prof. A. N. Talbot, chairn 
ntroduced into this discussion ittee on Paving Brick Speci 
The report of the committee o1 L rbal report, in whi he t 
ee Surveyors’’ was submitted 1! Mr. S. S ommittee had not completed wl 
Greeley, Chairman After a discussi« f it had inaugurated, but tl “ 
the report a special committee w ble to submit written ! 
pointed, with instructions to draft bicatlor 
which would provide for the lice The report f the comm 
nd surveyors, and at the same time Draina I Highw \ 
roduce features into the preset W 1 Measures were ibm 
which would give the office of cour ! men of those ommittee¢ 
eyor in the state of Illinois more ecog! \{ paper w pre nted J M 
oI ind authority escribing ew form of hard ! 
A. N. Talbot, Professor of Municij EB ! been const! ted near Monn 
ineering, University of Illinoi pre te ‘ onsisting of brick ion 
iper on ‘‘The Subsidence Prec n Sew ombined Mr. 8S. 8S. Greel f ( 
ge Disposal.’’ In this paper he d resented dat with refer I 
! plant and method of operating ime Bill 7251, Fifth-fourth Congr “ | 
w in use at Urbana, Ill » the ro ides for the d tion | the 5 
( d stem for Champaig! nd ¢ é tne nternationa > te! I Ww 
‘ 11] r I The S 
lowing this paper was l doption « he n ri I 
e proper methods for the D I it t . 
Sewage of Communities Having The Strean f Illir I ‘ 
Water Sources ind the Utilit lL) yme Ww | 
reepting and Overflow Sewers | J Wal wl ibn 
The report of the committee or W tl vor the ¢ go Dr 
ition was submitted by Mr ! 
Harmal Mr. D. W. Mead, the ¢ rl lowing the } er Mr 
eing absent. This report it i H Lyman E. Coole ( 
the bill which had been prepare ! se wit! I I 
oint committee of engineers Waterw 
This bill pr ice th t $ Stat n Gener 
I rd of Healt] } he give e 7 , 
| ontrol over ne wate! 1 ae 
we re of the St té ) q"} rr I 
ll be provided wit}! ol mem! 
engineer I ilso provid filir x | 
neer referred to ill be ele é ther inforr { , 
Board, from one ¢ thre ! I ! were Oo pre 
minated | the oi Sk n I M Ss | 
nee! d Surveyor The A ere Ar ( 
I ed the Society, with } officer f t 
f that clause of section 8 which 1 were Pre ! Char ( S 
hat the Societ hall make the I rd Tlix pre 
he engineer It w the ge ! rlin, Pitt I r 
[ ti members that the Stats | y | vr} Por . 
Health should not be deprived of t t treasurer, J \ 
to name its own officers trusts \ Lagr I 
The report of the Water Works Comm —nars Rickard, Spring 
DD. Pence, Champaig1 [1] 
tee was submitted by Mr Dabney H Che next annu vent _ 
Maury, jr., Chairman; this report included n Peoria, Il the weel J 
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MACHINERY AND TRADE NOTES. 





The purchase of a stone crusher i irged The Union Cement and Lime Compa 
at Binghamton, N. Y been incorporated at Louisvill | 
Capitalists of Cleveland, O will « I R. A. Robinson, W A. Robinsor J. W 
lish cement works in Branch county, Mic} | Bayley and J. T. Cooper 
igan The Midvale Paving and Fire Brick 
The Ohio River Gravel Road compa Works, at Midvale, O will iccording 
was incorporated it Indianapoli ly press report be purchased by the Labor 
Feb. 4 Exchange and put into operatior 
James Green, St. Louis, Mo., contemy t The Cleveland & Canton Brick Comy 
establishing two clay pipe factories s been incorporated t Cantol O y 
Mexico Henry P. Belden, Josenh L. Hight P 
The plant of the Royal Sewer Pipe Cor Miller, Eckstein Case and Frank B. Mat 
pany Toronto, © will probably be offered The superintendent of street cleaning. ( 
for sale soon. CAL Il] has recommended the ircl 
The purchase of a steam road roller . treet cleaning n hine t a ost f $ 
en advised for use on the highw TL Joseph Downe Commissionet P? 
Yuba City, Cal. Work 
The citizens of North Andover, Mas ! Henry R. Worthington w iward 
emplate appropriating $600 for the ! ontract Fel 8 by the Water Boar 
of a road roller. Baltimore, Md., for two pumps of 100), 4M 
The city council, Belvidere l gallons eacl d one of 10,000,000 
rected the street and alle committe $122 000 
purchase a street roller. The Galesbure Paving Brick Comp 
Phe Terre Haute Brick and P Cor s elected officers follow Pr 
aN) Terre Haute Ind conten tes r R Willard vice-presid I 
erecting three additional kilns Holmes: treasurer. W. } ler? 
The Olive Hill Fire Brick Work \ Cc. T. Willard 
land, O., contemplates building six new } 3 EF. G. Lotteret ort Scott. K 
nd doubling their dryer capacity plates purchasing about sixty ve 
The purchase of a steam road r ck arv cars . dry pan, smoot 
on the stre s is being discusse: t tailings crusher and chair 
ity authorities at Albion, N. Y onvever with boot 
The question of purchasing a steam road Plans have beet idopted for 
roller is being discussed by the cou J sphalt paving plant, which a lo | 
C. Plumb and Councilman McCreery aving company in Providence, R. T., w 
Bids are asked until March 8 for breaking build for work in other citis W 
rock in Raritan river, New Jersey. Ma H enient distance of ‘Providence 
M. Adams, Army Building, New York Cit) The New England Sanitary Pr Cor 
The city council, Halifax, N. § I pan Jersey City N. J 
idering the question of purchasing new rporated to remove and destre 
tone crusher Councilmen Wils¢ David B. Martin. Clarence B. K1 
Kerr Walter Peterson, Philadelphia, P 
The Galesburg Vitrified Brick cor The California Asphaltum Com] P 
Galesburg, Ill has elected H P \\ irg. Pa.. is, according to press report 
president, and E. S. Gunnell, secretat paring to put in a plant for r 
aaa 4 . . haltum estimated cost $50,000. Tl 
The Macomb Sewer Pips compa \I y is represented by Dobbs & B 
omb, Ill has re- lected W E B The Clinton Cement Company ha 
president, Wm. Frost, secretary \ vnevated tev the follewine e N. Hoff 
treasurer tat. J. W. Friend, Allegheny, P mm J Vi 
Charles Pauls has been elected pre ent , > 
ind W. H. Trout secretary and tre smith Pittsburg i Frank Park ty 
the Canon Brick and Tile compat POE: FM. ees, Se 
Citv. Col \ ippropriation of $14,000 | t 
The William Block Paving Comp mmended to th nteclapcoingy . 7a 
een incorporated at San Francisco, ¢ Manitoba, of which $10,000 
\. Wenzelberger, William Maris | ! for crusher, derricks, eng 
M. Whitely veow fOr FURnINg expel 
J. A. Harmon, Shawnee, Oklahon te a a ee , 
templates purchasing a full equipment of - ‘ sehen ete nln PD ; . 
machinery for manufacturing fire I } : : -~ 
ick s reports represe! J H. I 
ind paving brick : ~ . on cS 
The Crown Cement, Lime & Brick Cor Sewer Pipe Work ; ne Hed Vs 
pany, Baltimore, Md., has been incor} t ripe 4 ompal \ I resident J I I 
y . retary, ¢ I Sheld 
by William Whitbridge, Henry ‘ Vag 
ind Morris Whitbridge The Acme Automatic Sewer Tt ; 
The Star Fire Brick company, Sciot pany, New York, has been incorpor 
© has elected officers as follows Pre t Philip F Lent rt 4 Frederick . 
E. B. Green; vice-president, R. S. Tow: d Zachariah Latshaw of Brook 
secretary, Addison Taylor m Godft of New York Cit na‘ 
Bids are asked until March 10 for C,. Tranter of Port Richmond 
ng stone for building lock No on Cumber The State Line Sewer P 
land river. Capt. John Biddle, United States Palestine. O.. has elected director 
Engineer, Nashville, Tenn OWS F. Gwinner H Laughlir 
A company is being organized in St. Lou Mullins. W. J. Mullins. R. Forbs ‘ 
Mo to manufacture building and paving S. G. Graham and E. Ebbert Ow 
brick. John P Kaiser and the Gaffney ney and D. Cc. McCurdy f St 
Vitrified Pressed Brick Company are ter essees of the works, w | n 


ested operation Marcl 
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reports rendered at the meeting 
i ted trust owed that notwithstanding the hard 

\ M Kondolf Edward W n the isiness of the company during 
} \ ha Frank N st ear was quite in improvement 
J. Miller Kell \\ rt t of the previous year. Work will 

i Charles R e resumed the Ist of March and both yards 








\ ] t ! A e ! luring tne yea! 
Il ! elect R Worthingtor nas just bee! 
Edward R varded contract by the city of Chicago 
er, Eben Rog vering x vertical triple expansion direct 
Eliot Smith B cting } duty pumping engines, each of 
, , llons daily capacity. This 
to $4 600.00, and is the 
Compal! “ 9 t ! t for water works pumping 
. ng E. N t hinet ver placed in this country. The 
Vio A x r i \ daily capar 
M n ¢g I 
1 th Ww be supp 
' r) 140 pound 
I nes will be « 
mpan i oO 
M ( ! ! xpansio! lire 
y I I i 
’ is ’ kl N. ¥ nder a contract amour 
manager ‘ nz to $385,006 These engines each have 
Ww e! t f twenty million gallons to 
! k st ead of 168 feet I 
An I pplied t a pre I 
K Square, ] the square inch, each e1 
} ‘ t Y ‘ We 
‘4 J I ed al strated 
l £ beer $ i by Henry R 
e il ril £ Worthingt 
r K water ic re I 
I H ! G i now being ced on tl 
Jur ) Ne mportant ice m 
NEW ser ‘ refrigeratil ma 
mbit ! witl conde? ! 
: m without water suppl 
, ire of whic} 
Ml E. F. I ' | . 
( I eer C% Sc tol x 
| MI \ 
! r (Correspol 
, SCLon S ! th mme! 2 
| i 
WwoM : ul t name of tl 
fo S l "A he put 
Hon S l 
’ r branct 
Mi rouped 
AY relating to stean 
; il } n the Febr 
t \ sus ‘ 1 plumbir 
in $ tilatior n the March nd 
: 3 n é those t rchitecture, in 
, \ October ss those on civi 
oY s K p T ¢ M 1 November is 
. ‘ t ectri ng ering n tl 
P g mber issues nd those n mé 
r | ng I ! Jul and Ja 
| W ntal otner 
mn t ¢ ru the general reading 
M \ t = TY of rth ( 
eo 4 ‘ r tecl I bject Mac 
‘ \ lrawit te with ir 
! rawil n effort W 
I . t th t ( the sul t 
Jar le ! whict t ippear 
fl be {f gre istane t 
' D. \ ! t lrawing ! 
{ ( for fer The sub- 
Lens | ' ¢] r subscriy 
©. I P W cepted rt ents for 
‘ Q ant } 
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PAVING. Columbus, O.—Owing to i rreen 
— Feb. 1 regarding I rd ! 
Buffalo, N. ¥ The contract for 1 ; gs y for bid which did no 
Lower Terrace has been awarded to M seagate “ Public “ whe 
New | for $9,150 ret Bergen bik recei d wi ) 
, ’ fac thi some of the contractor i 
Bellevus Pa rhe contract for " " on mnt 
7 tention: \ misied na tl { 
: grading and curbing Euclid ave V Pe " , 
. + é con ict under the conditior I 
warded Feb. 2 to A. \V rurnell for $ +) someon in, I 
Baltimore, Md.—The new commissionet : ee gaa 
te Denver, Co Bid were re 
r opening streets, Hiram Taylor Joh s ine pore sage 
Glen and Louis Hoffmar issume t I a Stn 4 peng ivticeen: ; 7 
duties Keb 16. : . 
: $144 200% (*} rile ( nnor ¢ . | 1 
New Castle, Pa.—State Senator Wr M R 157 : : 
O’ Rourk: ¥ Q% Geddi & Se ¢ 
Brown of this city has introduced I i i e o 
i Frank Ander ! $160.7 \ 
the enate to legalize ill the tres nd hs . : : ; a * 
idewalk paving that has beer l . Tags _— wow Sos we ole eee 


cities of the third class. atic apc. ager 
Kittanning, Pa.—The citizens voted, ] ee 


' tone curl 
16, in favor of bonding for $5,000 tt | 

enver, Co I Ww 
purpose of resuming the paving of sti ven . 
which was begun last fall Houston Br OF PAVING roid rom § 


‘ } 
of Pittsburg have the contract venue, Win as] 
Racine, Wis.—N. F. Reichert ¥ the iwarded to the Colorado P 


west bidder recently for street | ne ‘ o2.61 42 square yar 
Hi bid were is follows W eto} I i ineal foot for 
. of $54 { ) The other } } " 

venue $12,178.50; State street $ { 1,448 I ier bid 
Northwestern venue 36.985.40 ern Bermudez ¢ mpat | ; 

, rbing 46 cent Hugh Mur \ 
Santa Ana, ¢ French & Re ee . 
Angeles secured the contract for I —_ pay B 6.04 : cur He . 


Fourth street, from Spurgeon to Fre we, SIRS & CO., | 


8 cents a square foot for pavin ; ; 
St Oni \Io "The ) ] 
nts square foot for guttering ‘ , M ‘ yal 
Kansas City, Me The Gilsor tun -Spaldicnaaisaiats wareea hte , 
ompal! of St. Louis has the ‘ ! for VULLCCE et na ‘ mp! 
| it I Nineteenth street, from M . — : - 
racy ivenue The company i el = M va oe rom M ; 
plant at 20-22 Mayfield a re 
: ms Rueckling & ( for $ H 
oledo, ©O The contract for 





rter miles in ler Ww 4 - mn & 
Garrigal Bre { aes Pe) : 
rn tota $13,001 : 
L, he c ' 
ne street } tw ( ‘ ©) } 
( rt treet we ’ , 
(orn bY has he I Ww a | ) ‘ 
‘ S it n ! it I I 7 
- 2 € I ri 
S Char M } " $ 
nd vir cert ty r $ ‘ 
to David R ‘ Alt x 
( front foot The pay v t 
rse of bricl - Pedeess ‘ g 
indatior nd will cost from § ( 
. ") I J t \ 
» P it t t ‘ Suy NI 
s follow Elevent ie 
Parad o East t M - 
) Shale Holloway re} ( \ 
I r vard rhirteent) treet S$ ) J R ’ 
» Peach, \ a. 3 he 1 I N ' , 
! 1 brick, $1.64 lare yard I W \ I ‘ 
Kansas City, Mo The Park \ Ww! 
Paving Company has been @21 t I e mater W 
. March 20 in which to file it ler ved | 1 
bond in connection with its cont: for $30,215 to $40.42 | "\ 
irbing, guttering and paving Br lv me d for ne } ( 
from Sixteenth t Twenty-first-st wit! Waver P ‘ bu 
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relaying bri 


No. 1 


The bids hav: 


h P 


were fre 


street 
bast 


(Com 


ig Trinidad 


taking 
square 


k pav- 


vy curb, 56 cents 


I drain 


curb, & 


1d resetti 


straigt 


eal foot: til 





q re ird 
re 1yving a 
a taking u 
ement, $1.60 a 
] 


ld 

gz ole 
n, 16 
truct 


ts a linea 


lineal foo 


urb. 18 « 


irt Ib « 


1 curb, 12 


cents a 


ion Cor 





foot: 


til 67 


) cents 


ng ola 
itening 
dral 


Scrantor 


tak 
sphalt 
p old 
square 
new 
1 foot 
t re 
ents a 
ents 
cents 
lineal 
npar 
from 


Brea 


lare yard; taking up old 
phalt pavement $1.50 
king ip old and relaying 
e! square yare 
i ne ot; circular 
ot redress and re 
2 cent i lineal foot: re 
ce! ineal foot 
irl I lineal foc 
Scrantor x Paving 
sp! t n Village I 
rriz o2.10 a square 
pnalit o2.4 square 
ld nd relaying asphalt 
re yard king up old 
K emer! $1.60 square 
¢ sa ling foot; new 
nt 1eal foot; 
ent il foot é 
2 a irt ib cent 
ting old irt 10 cents a 
ning a rl 0 cents 
MPLATEI WORK. 
DricK | £ proposed 
re! \ { I Ss W 
P t ntemplat 
leral-st 
Chis wl wil he 
o! = | ‘ ro 
About $50.00( will 1 
mprovement 
brick iving is conten 
ve his spring 
Bid will be advertised 
x imber 
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plated for S. Main-st., by the City Council Scranton, Pa.—Joseph P. Philliy ( I 
Chicago, Ill.—Warren-ave., from Homan sineer, 1s preparing specifications to | 
ive. to Falls-st., will be paved with s receiving bids for repairing t 
phalt pavements 
Cincinnati, O.—Kinsey-ave from Hu New Haven, Conn A. B. Hil ( 
i line west of Waverly-ave will be n mates the cost of grading Long H 
damized. etween i t 1 Woodbrid t 
Hartford, S. D.—The Council ccnten $7,000 
ordering some street paving this spring Brooklyr N Y Silltm ¥ 
Somervill Mass An appropri Quincy enue w an i witl 
$100,000 was made Feb. 11 for street in d eleven streets will é ed Ww 
ments. halt nd granite block 
Athens N Y The Boro Cou Council Bluffs, Ia Aldern S! 
emplates expending $14,000 in stre posed that perm of 1 
this spring l rick be built ! r 
Chicopee, Mass.—M or Eldredg om the city 
idering a plan to borrow $90,000 Ss Louis, Me Pet 
mprovements ted to he board yul r 
Easton, N. ¥ he Town Board r about eig ! 
o build new re the Kid 1 improvement 
pring De er, ( It i 
Rushville, Ind Brick ving i f S. Broadw ' 
ontemplated for several street ( | vil xte aed N 
neer Harkless \ med I 
M moutl lll.—A p-opositio for x Kans ( M A petit 
ion of the lar I ids will be ( ( ed or he l \ j 
April m Twelft! tree I 
Topek Ka Plans are being forn “A rified brick 
the Comme! 1 Club f m Z £ \t nt G A res 
everal streets the mmissioners providir 
Kansas City, Me Brick iving n rovemer of East P*¢ 
nended for portions of Thir ‘ ds b ’ & chert 
lwenty-second streets cint O Res 
Lancaster, O.—About 14,000 squars f T ed for ine St. ¢ , 
rick paving will be laid thi veal J Sixth to Seventh, wit! | 
N. Wolfe, City Engineer nd Spin p levs wit y 
Winona, Minn About 19,000 squ Madisonville oO A? i 
f macadam will be laid on B ‘ } our K 
George J. Heuston, City Engineer mprovem«s f lompki1 
Newark, N. J An appropriati ; WM Py ck . Water 
irged for grading and curbir 30, OF 13 Creek M \ 
rr sidewalks k 1 ng pron , ff 
Corry Pa.—About 20,000 squar } 
rick paving contemplated } P Ay 
Ce D. Gilbert, City Engineer S | . ; oO S 
Urban Ill An ordinance f £ , ar re< 
niversity-ave ind Romine-st. w ’ vA r : St 
Fel Mayor Hubbard nus - Gear | 
West Chester Pa A macadam WW ; x \ 
ng urged from this city t P ‘ 
(‘ounty Commissioners , ‘ 
Deposit, N. ¥ Brick t 
ontemplated for one of ! Aug G 4 
treets in this tow: P M ‘ np 
Milwaukee, Wis Petitions I , , 
irculation for asphalt and w | nat : 
Ving on Prospect-ave 
Detroit Mich.—Commissioner M Mi M . 
sked that nine streets be ~ 
rick, asphalt and cedar lock a ona 
Oswego, N. Y A petition |} 
ented to the department : - I rtow 
for macadam roadway in W. S« , » I n 
Quincy, Ill.—Brick and novac te i 
proposed for nine streets this yea ( I & 
missioners Deaderick, Chatten I 
Sullivan, Ind.—A petition ha I B n M DI 
lated for the onstruction f ed ! $60 
nile of addition gravel road § Caroli treet w I 
inty ne2 Ku Ww re W 
Syracuse, N. Y.—A petition wi Mace G An impor 
1 for paving Orange-st. fron i receiving cor ler o1 “ 
see-st several blocks soutl Ww erial l for paving t 
halt oO! ot tne \ is et 
Pittsburg, Pa Ordinances hay I mad tl! whatever m ! 
vorably acted upon for grading rbing ipo! whether vitrified brick 
nd paving portions of Monongahs ! lock, that streets I 10u 
Susquehanna streets and grading ! star from tl bus ct 
field avenue ved with m dam 
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il stone curt ind gutters combined 


ney, N. J Resolutions were adopted 




















9 by the Kearney Township Commit 
it the Legislature be requested to pass 
t, to be known as the Good Roads act 
Ww give the committee the power t 
>1 worth of bonds, not more t 
ied in one “< I the rate of 
not more than per cent a } 
ds to run from ten to thirty year | 
G \ resolution has been intre 
\ rman I. S. M hell, ¢ ! 
f ( ! Ss et Committee, whi 
t +t} citv sl dvertise for 
ron makers of ll kinds of pavi 
f doy d W result i 
Oo! of tl reet p j 
t beel < 
et I te nv competit 
‘ ol pt i ns is 
{ { hit , ox thi y 
M ! ( n! on I 
re d to _ a i the next 
n p ! he follow 
‘ Cople ; "s nd str 
paving I rete ( 
( Be t eet fr rY 
Y { It n 
é $42 (‘ol 
m Boylston street Boston & 
r bridge ! t paving 
v 1 rk fron C6 mt 
t | vidence visi of New Y I 
1 & Hartford rail 1, macadan 
llating 94,000 Cortes tree 
Fer treet. $3.0 
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¥ | N Y Applic 
| ture f I 
) Tr T 
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the track 
I i Con I re 1id, pr 
nie “£0 ahead with tl 
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n the rail re hanged, for i1 
rd of ‘ if repairing 
+} , nies If 
} pa Y nts Ww é 
d Sixth ies, C ir 
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IMPROVEMENT AND CONTRACTING NE 


alley north of Washington street. Declara CONTEMPI 


Ws. 


ATED WORK 
tory resolutions were considered Feb { ; 
for asphalt paving and cement sidewalks Atlanta, Ga —Ordinances | ! 
roved or sewers in ten street 
CONTRACTS TO BE LET. Syracuse N. ¥ Considerabk wel ’ 
ric m= « Yr) yint or tl 
Toledo, O.—Bids will be received tema teem gay My ee 
March 17 for the Bancroft street stor vad caiiedt Wind lille = 
improvement County Commissionet ten wr 4 en ; ss 
Shreveport, ta.—Bids_ are askes nik niet dine. taal seek ta 
April 15 for 129,990 square yards of rick : : he CC towne ‘. 
paving on concrete base bond $1,(wt N eee se tenths “— tl n 
B. Murff. Controller nto Rtg the yp: oallge cee a 
Lafayette, Ind.--Sealed proposals w * : SESRETS LE UES 2 
received until March 8 for the improvems _ — tong , ontemplated. L. A 
of portions of Hollowa ind Fifth | ~adg ct , oie ‘ 
Thomas W. Burt, City Clerk es ; 1 . re : i a i 
Flushing, N. ¥ Bids will be receive oe w : intaaien ' i 
til March 2 for macadamizing pp ae 
mately 170,000 square yards of roadw ana, Il \ #009) { of tw 
certified check, $1,000. G. A. Boullier wenty-four-inch ewer mains i . 
gineer miles of laterals is contemplated 
East Cleveland, © Sealed proposals w Mt Vernon N y The Common C 
he received until March 27 for paving Fu s considering the best plan for dis Fe 
lid avenue, from the eastern to the west (Ss sewage 
ern limits of the _ village wit paving Johnstown, N. ¥ A sewerage 
brick: bond, $5,000. H. B. Chapman, Village with filter beds, is being considered. Jar 
Clerk. W. Miller, City Engineer 
Crawfordsville 1d.—The questior 
SOWSSE, HM. J.—Senwee prapesnis wilh be wie oo poncdleten pone is Db 
received until March 8 for grading and ndoned for the present 
ing with Telford pavermens Mount Pl Scranton Pa An ordinar is 
int avenue, 7,500 1reet and one mile of the wssed for sewers in the Eleventh. Ts 
Little Falls road: bond, $1,000. Thomas M« rere Briatore 


Gowan. Director Board Chosen Freeholders 











Londonderry, N. H The West Dert 
Decatur. Ind Sealed bids will be rece Sewerage Association has been incorpor 
intil March 4 for the construction of i to build a sewerage system 
gravel or macadamized road, know! the The question of constructing seweras 
David Steele road Bonds in twice the I ystems will be voted on it H 
of the bids must accompany the bids. N I Mich “( 9 P lewport ‘ 
Mangold, County Auditor gine ~d ye plese ety 
Bellefontaine, O.—(Special.)—Seal Feb 7 to advertise for new bids for I 
posals will be received until Marc} » for mpletion of section 3 of the dr g l 
macadamizing about 2,000 feet of Detroit Pittsburg, Pa.—Ordinances were af! 
street, and constructing curbs, gutter ned tively acted upon, Feb. 4, for } t 
rosswalks of sandstone or cement ‘ tion of sewers on number of reet 
drains sewers and sewer inlets erti Washington, D. C.—The District Comr 
fied check, $300. W.C. Zearing, City Clerk ioners have ordered 775 feet f wel 
Cleveland, O.—Sealed proposals will bi Hartford street, and 419 feet rw 
eived until March 2 for grading street 
urbing and paving with asphalt and M zyons, -N. ¥ Plans and speci I 
lina block, Scranton and Central avenu complete sewerage system will | 
ind Center street and Monumenta mitted to the taxpayers about April 
Also, paving with brick, State, Ward, Yor! Delaware, O.—The question of constr 
ind Carroll streets Clark venus ng a sewerage system is re ng 
Woodland court. D. FE. Wright, Dir eration. L. 8B. Dennison, Engineer 1 
Public Works f Commissioners 
Cohoes, N. Y Edward H E 
or Public Improvement Comn 
SEWERS. ompleted plans for a sewer m 
Youngstown, O.—Dr. Probst of t on an Oe comin t 
Board of Health condemns the pr 1e $35.000 in bonds ¢ saeuail 
this city. Niles, Warren and other tow: erage system 
the Mahoning of emptying its sewerage int Mankato, Minn.—The resid M 
the river, and recommends that som sota street, Cummtines’ additior 
ical improvements be made in the k ented a petition to Council for 
sewerage system \ Warren’s creek. 
Boston, Mass.—Senator Roberts f Sut Kansas City, Mo.—The sewerags 
folk made an attack on the Metropolit s to be extended into the district ’ 
Sewer Commission in a bill asking that \ Walrond ivenue Bales , 
three commissioners be replaced by ne Ninth and Fifteenth streets 
discreet man who shall reside in the Nort}! Sewerage systems are contemplated at 
Charles River, or Neponset Valley dist: following places: St. Elmo, Ten: Water 
and who shall be vested with the authori town, D.; Northampton, Mass Salir 
ty now given the Metropolitan Commission Cal Havana, Ill. 
The salary of the Commissioner shall be St. Louis, Mo.—An appropriation of $26.000 
$3,000. Senator Roberts claims that the has been authorized to establish and pr 
work is now so far advanced that ons m vide for the construction of sewers in Hod 
missioner can attend to it. iamont Sewer District, N¢ 
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O An ordinance was passe Racine, Wis.—The lowest bids received for 


onds in the sum of $11 
| rt I tne cost of constructing 
we! Walworth street 
Ind The oint committ 
Ind | iture \ ited this 
gate th sewerage 
r ti nsane 
a I i res report st t 
A p o diff with thi ity regard 


Heinz Pickle Company 


ng their pliant elsewhe 


mer ( The Town Trustee 
ke ; hy th citizens to cause il 
n nd estimate of c 


made by the Town E1 
wat 


€ sewerage systen 


jua 
Vi hingte« Ind A Sanitary sewe! 
n I mplated. Messrs. Jepso1 
\\ n KK her Kelle ind Cand 
inted i committee 
ter 


J. H. Elliot, Sanit 





Memphi Tenn has distri ewer pipe was awarded, Feb. 2, to M. J 
werage system and Drummond & Co. of New York at $20.30 per 
m } recommends will cover sev ton for straight pipe, $47 per ton for curved 
ths of the city: estimated cost, $63,000 pipe and $44 per ton for special castings 
O.—(Special.)—Louis J. Riegler Rochester, N. Y.—Bids were received 
Council adopted the report Feb. 16, for the pipe sewer in East avenues 
mmittee for constru ind Upton Park as follows Charles B 
= in the parts of Tent! Wagoner, $3,415; Lauer & Hagaman, $3,704 
Seventh. Cour nd E. Lake streets that William H. Jones & Sons, $4,145; Whitmore 
Wel Rauber & Vicinus, $4,241. The contracts 
Orange, N. Y.—The advisability ave not yet been awarded 
ge with the South Orange Toledo, O.—The lowest bid received, Feb 
thorities in building an out 8, for the sub-main sewer in Jeffersor 
ewater in Newark Bay was col street, from Huron to the river, 1,820 feet, 
res meeting of the West O1 o was presented by W. J. McMahon at $4.27 
ommittee Feb. 11 foot, including manholes and masonry 
- Greer O.—The Committe tal, $5,920.40. W. J McMahon's bid was 
Pe ee 1 Drains reported Feb. 15 th the lowest also for a sewer in the alley 
hetween Dak and Clark street, 868 feet long 
! omplete sewage system 
: ¢ it $1.12 a foot or $1,029.16 
mmends that preliminat a ie ee ei aliaad 
— t once, and that a competent Erie, Pa rhe contract for building a 
. yp ch sewer in Holland street and a 12-incl 
I I 1 make plans, profi “pt r ‘4 . Bent 
Vl wel! Iw y-seventh street was awara 
d, Feb. 4, to F. J. Eichenlaub as follows 
ONTRACTS TO BE LET Fifteen-inch straight, curved and branch 
pip $1 -inch pipe, 30 cents; 6-inch pipe 
Min ne neil will re °5 cents: manholes, $30. For the 12-inch 
ner for a sewerag 7 mT sewer the same bid was made except on 
M the straight, curved and branch pipe, which 
M Bid ire invited will be put in for 75 cents 
March 11 for constructing a sewerage sy Toledo, O.—Contracts for six new sewers 
n W. F. Hallam, Clerk were awarded, Feb. 4, the largest of which 
O.—Sealed proposals wil were Fifth street, from Nevada to Starr 
March 9 for constructing H. P. Streicher, $1,472.09; Maplewood, from 
wel nd sewer iniets W . Georgia avenue to Castele boulevard, F. E 
2 ( Clerk Cole $1 707.60 
NTRACTS AWARDED. 
om WATER-WORKS. 
S rpsburs Pa The contract for build 
‘ ewel was awarded, Jan. 30, to J. |] 
Sheets f East Pittsburg for $7,637 State Engineer Adams in his report to 
ffale N. ¥ F. A. Goth was the low both branches of the New York legislature 
lider, Felt 18, for the constructior f ealls particular attention to the fact that 
De I venue sewer at $6,995 the water supply of Brooklyn now uses the 
New York, N. ¥ Patrick Casey secured ntire source of supply in Long Island and 
t Y onstructing sewer that New York must go beyond the Croton 
her streets for $64,032 water-shed for its supply, making necessary 
St. Li Mo.—The contract for on the development of the upper Hudson 
- the Potomac street sewer. No. & water-shed and the storage of its waters 
% warded. Feb. 16. to James Martin for it the earliest possible time. The report 
t 1G 74 S isidered a most important one. 
Los Al les, Cal.— Cc Merrill of his CONTRACTS TO BE LET. 
ed i contract for laying n 
ewer pipe in the City of Mexico, which i Grenada, Miss.—Bids are asked until March 
ives an expenditure of more than $3,000 11 for constructing water works. W. F 


reguire eight years to com 


if 2. for constructing a 7x4 6-inch brick sewer 
n New Jersey Railroad avenue, between 
Emmett and Wright streets. The contract 
was awarded, Feb. 19, to Ralph Satchwell 

yr $1,954.55 





On nstructing sewers in Hamilton street was 
hat of Rassmussen, Anderson & Co for 
$8 095.45 


Houston, Tex Bids were received, Feb. 8, 


r constructing a sewer in Hogan street 
follows \. F. Lucas, $2,264; R. C. Stor 
$2,618; W E. Humphreyville, $2,414. 
Alban ny. F The contract for laying a 
neg sewer in Elm and Grand streets, from Dela 


ware to Madison avenues, was awarded 

eb. 1. to John Dovle for $6,640.83. 
Niagara Falls, N Y The contract for 
x onstructing sewers No. 67 and 68 was 
of warded Fel ». to Makin & Cookman of 
his city for $4,947 and $2,137, respectively 
Newark, N. J Bids were received, Feb 


Quincy, Mass.—The contract for cast iror 





Hallam 











IMPROVEMENT AND CONTRACTING NEWS. 

Adams, Minn.—Sealed proposals will be re Lockport, N. ¥ The committee on water 
ceived until March 2 for a water works supply asks for further time, in order that 
system. G. W. Dahlquist, Village Recorder H. G. Cook of St. Louis, an expert on water 

Norwood, O.—Bids will be received until supply, may make a thorough examinatior 
March 6 for improvements to _ the water Water mains extensions are contemplated 
works pumping plant. Harry Rikhoff, Chair it the following places: Jacksor Mich 
man Board of Trustees. Northfield, Minn Columbus, O Squirre 

Newberry, S. C.—Bids are asked intil Island, Me.; Nutley, N. J Glenville, O 
March 8 for constructing a water works and Ottumwa, la. 
electric light plant. James McIntosh, Chair Water works bonds will be ( i ‘ 
man Water Commissioners. follows McMinnville Tenn Marctl | 

Caledonia, N. Y.—Bids are isked int Perham, Minn Hancock, Mict Ontari 


Feb. 25, for con 
certified 


March 9%, postponed from 
structing a system of water works 
check 2 per cent. J. A. Wilson 
Board Water Commissioners 

Lafayette, Ind.—Sealed proposals will be 
received until March 22 for a vertical higt 
duty compound condensed pumping engine 
of 6,000,000 gallons capacity in twenty-four 
hours. Edward Cunningham, Superintend 
ent Water Works 

Alton, Ill.—Sealed proposals will be re 
ceived March 15 for furnishing the water 
supply for both fire protection and domesti 
purposes; original capacity of pumps shall 
be 10,000,000 gallons in twenty-four hours, or 
two pumps of 5,000,000 gallons capacity each 
settling constructed in 
maintained, and if they fail to keep. the 
water clean a filtering system shall be used 


Secretary 


basins shall be 


Henry Brueggeman, Mayor 
CONTEMPLATED WORK 
Pine Ridge Agency, S. D.—The water 
works and sewerage systems for the 
agency will be readvertised 
Buffalo, N. Y.—The commissioners of 


public works will ask for a new 30,000,000- 
gallon pumping engin 


Trenton, Tenn.—The legislature 





petitioned for authority to issue 
bonds for water works. 

Sulphur Springs, Tex.—This tow: on 
templates purchasing a 500,000-gallon imp 
soon. C. J. Storer, Superintendent 

Washington, D C.—The estimated cost 
of increasing the water supply of the Dis 
trict of Columbia is $831,276.30. 

Washington, La.—Plans have been sub 
mitted for water works and the ontract 


will probably be let during March 

Detroit, Mich.—An auxiliary pumping sta 
tion at the municipal lighting plant is fa- 
vorably considered by the commissior 

Toledo, O.—It is stated that the 
of a pure water supply must confront the 
bcard of trustees very shortly 

Westpoint, Miss.—Walter G. Kirkpatrick 
Civil Engineer, of Nashville, Tenn., will su 
perintend the construction of water 
for this town. 

Pittsfield, lll.—Plans and 
for improving the water 
ready about June 1 c.. = 
intendent. 

Russellville, Ky A stock company will 
probably be organized within a very short 
time to build water works Capt. J M 
D&ale is interested 


1iestior 
question 


Work 


specifications 
works will be 
Strong. Super 


The water works 
favorably voted on at the 


propositior 


following 


Richmond, Mo Ligonier Pa Florence 
Col Flagstaff, Ariz 

Merrimac, Mass.—A favorable report 
been submitted for water works to ost 
from $60,000 to $90,000. F. L. Parker, Bailey 


Sargent and S. A. McConnell, Committee 


(al.; Verdi, Cal New Denver B.C Kl 
lisville, Miss., March 1 

Medway, Mass.—A charter for water 
works is desired. The Medway Water Co 
wishes to sell its plant to the tow) H. S 


Partridge, W. A. Fales and M. F. Desn 


rislative Committee 
Watervliet, N. Y A bi has been ints 
ed by Senator Nussbaum extending one 
r the time allowed the water board of 
is place to report on the expense ur 
feasibility of a water system 
The construction of water work tem 
contemplated at the followings lac 
Osceola, Ia.; Chelan, Wash Deep River 
Virden, Ill.; Williamstown, N. J Gage 
town, Mich.; Varna, Ill Chestert Ind 
Williamsport, Ind Two Rivers, Wi As 
toria, Ill Vinalhaven, Me Lewes, De 
Graham, Va Elizabeth City, N. ¢ Unior 
own Ky Mt Vernol Me sockhart 
lex.; Jackson, Ga 
Philadelphia, Pa An ord ‘ \ 
troduced in Select Council, Feb. 4 ! 
for the construction and maintena 
water supply system by the Schuylki \ 
ley Water Co., which will erect I cla 
plant with two filter beds and supply thi 
city with water for a period of ft yeal 
in consideration of an annual paymer ) 
$900,000, the entire plant and property to g 
to the city without cost at the end 
years 
Lebanon, Pa (Special.) Geors ‘' 
Hayes, City Engineer, say ity 
Council has directed the Board f Vater 
and Lighting Commissioner k r 
plans and specifications from cont: 
furnish Lebanon with a guaranteed water 
supply from wells in the neigl ! 1 of 
the present wells imounting t ot é 
than 1,000,000 gallons per day, the contr 
to furnish wells and everything re 
intee the supply inder bonds 
of five years 
CONTRACTS AWARDED 
Glencoe, Min The ntract f W 


works was awarded to Fairbanks & M 
for $25,600 

Westport, Mo.—The contr 

water mains wWw “ 


pipes and 

Adam J. Armstrong Feb. 17 

Albany, N. ¥ R. D. Wood & ¢ f Pl 
delphia, Pa secured the contr t for fur 


nishing cast iron pipe for the Water Board 
North Tonawanda N Y Che Holly 

Manufacturing Company secur‘ 

tract for building a 6,000,000 
ngine for North Tonawand r $14 


BRIDGES. 
Le Roy, N. ¥ 4 new highway ridg is 
being agitated to é 
onnect Church and Lake streets 
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iron bridge is pl! I have been ithorized by the Gene! 

estimated cost, $20,001 \ ibly to ley a special tax to build an 

A Melan arch brid ron a teel bridge over the river near this 
Anderson avenue 

Y City Engineer Stuart 

construction of a new steel 

Onondaga ereek in W. 

bill for a bridge to re 

Salir Streets has 

the Assembly 

been introduced 

ppropriating money for 

Five hundred dollars 

oss Otter creek in McLeod 

build a bridge across Buf 

unty $800 for a bridge 

river, McLeod county; $1,000 

Douglass county; $1,500 for 

ounty $2,000 for one across 

Murray county; $700 for one 

in river, Cottonwood coun- 

cross Spunk river, Stearns 

r one across Clearwater 

ounty; $6,000 for a free wag- 

the ted river in Norman 

i bridge over Crow Wing 

county; $2,000 for a bridge 

thoroughfare in Crow 

$600 for a bridge in 


PARKS. 


Indianapo id An uppropriation 
$350,000 f pal is now regarded as sur 
council 
The South Park Commis 
ners | probably issue $3,000,000 in bonds 
r developing the Lake Front park. 
Newport R Olmstead & Elliott of 
have submitted plans 


1e proposed esplanads 


A report has been made 
and Nathan F. Barrett 
ity Park Commissioner's 
itects and engineers, outlir 





parks and parkways. 
John L. Noel has donated 
r six acres of ground to be 
public park, which has been 
Park by the council. Park 

have been appointed. 

Ind.—The gift of Mrs. Dem 
the hills ez of this city 
the opening of Ohio street 
I EK. & T. H. railroad yards. 
.yor Ross and the councilmen have been 


M 


ry iccessful so far in their efforts to 
roceed in the matte 
Philadelphia Pa.—(Special.)—Chief Er 
neer Russell Thaver has reported to the 
ommittee on plans and improvements of 
he Fairmount park commission improve 
ments amounting to $181,065, the items of 
which are is follows: $5,000 around the 
ed proposals will Washington monument at Green street; 
, the constru $67,000 for grounds south of Girard avenue 
he Zoo, $12,000 being for bicycle 
paths; $57,000 for tree planting and soddjng 
in various parts of the park; $11,000 for as- 
Common Council will recon phalt around the parade grounds and the 
bridge be constructed across park at Dauphin street entrance; $5,700 at 
from Butterworth avenues Fifty-second street entrance; $33,000 for in- 
4 bill authorizing Doug closed bicyc!l paths along both sides of 
counties to issue bonds for Belmont avenue. As there is only $100,000 
ucross the Kaw river has available for improvements the committee 
Estimated cost, $7,000. recommended the park at Green street en- 
i. C.—The County Commissior trance and on the grounds west of the Zoo. 


igitated 


a steel bridge: west of 
inty Auditor 
Mich.—The Committee o1 








